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ABSTRACT
Within thescopeof thisstudy,while questioningtherelationsbetweentechnology
and architecture,their effectson humanlife hasalsobeenanalyzedwith all due
aspectspertainingto the formationof thearchitecturalend-product.Its role in the
processof architecturaldesignis paralleltothisrelationship.
In thisstudy,theideawhichis aimedtoachieveis thattechnologywhichwasoncea
partof anartisanalproduction,hasbeentakenupasa problemof modernizationin
the developmentof industrialization.The studywhich aims at demonstratingthis
alterations,triestoquestionthewaysof seekinga tectonicallysensitivedimensionin
architecturein theageof informationincludinga seriesof comparativeanalysis.
Within thescopeof this study,while puttingforwardthespatialcharacteristicsof
high-techarchitectureas a followerof a constructivetradition,buildingtechnology
of thelastdecadein Turkeyhasbeenincludedin thediscussion.
Thediscussionhasbeenenrichedby conceptualdefinitionsin orderto determinethe
terminologyof thesubject.In additionto theretrospectiveoverviews,architectural
conceptsof theerashavebeenpresented.
The findingsof thestudyhasbeenapprovedthatthetechnicalknowledgetodayis
not limited as the knowledgeof classicalcrafts technique,but it shouldbe the
rationalizationof both the technicaland the traditional.Most of the high-tech
designstodayusea kind of craft techniquebasedon the machineproduction.In
addition,thestructuralelementsaccomplishedfor thesakeof visualimpactatenot
"technological",but "scenographic"and"representational"as a matterof tectonic
expressIOn.
Keywords: philosophyof technology,modernage,tectonics,informationage,high-
tech,architecturaldesignapproaches.
oz
Bu yah~mada,teknoloji ve mimarhk arasmdakiili~ki sorgulamrken,oncelikle
teknolojinin,mimarhgmtemeliniolu~turaninsanya~amliyindekurduguanlamve
gosterdigidegi~imanalizedilmeyeyah~11ml~tlr.Mimari tasanmsOrecindekirolOise
bu ili~kiHeparalellikgosterir.
<::ah~madav nlmak istenennokta, teknolojinill sanatsalbir eylemolarak ortaya
ylktlgl ancakendOstrile~meningeli~mesiylebununbir modemle~mesorunuolarak
elealmdlgldu.Bu degi~iminortayakonmasmlamaylayanyah~ma,kar~Ila~tlrmahbir
analizi iyermektedir.in~aetmegeleneginindevamlolarakgorOlenglinOmOzyliksek
teknoloji mimarhgmmmekansalozelliklerinin de ortaya konmasmlamaylayan
yah~mada,TOrkiye'dekisondonemyapl teknolojiside orneklerleanahzedilmeye
yah~lhm~tlr.
Yontem olarak oncehkle, yah~manmterminolojisini olu~turan kavramsal
tal1lmlamalaryapllml~hr.Tarihsel perspektifsunmallmyanmda donemlereait
mimarikavramlardatammlanmI~vetartl~Ihm~tlr.
Sonuyolarak,buglinktiteknikbilgi birikimininklasik zanaatIarmpragmatikolarak
kazal1llml~teknikbilgileriylesll1lrholmadlgI,ancakuygulamalannteknikarayve
gelenekselnormlann rasyonalizasyonunadayah oImasi gerektigi soylenmi~tir.
BugOnbiryok yOksekteknoloji OrOntitasanmlardagortilen,zanaatylhgmmakina
Oretimiile geryekle~tirilmesidir.Bununyanmda,strtikttirelolmayan,ancakgorsel
etkinin abartllmasl adma kullal1llan elemanlar "teknolojik" olmak yerine
"gorOnttisel"ifadeleriyermektedir.
Anahtar kelimeler: teknoloji felsefesi,modemyag, tektonik,enformasyonyagl,
yUksekteknoloji,mimaritasanmyakla~lmlan.
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Chapter1
INTRODUCTION
1.1.The aim of thestudy
The aun of this studyis to detenninethe role of technologyas a mannerof
expressionin architecture.
Teclmique,beyondits meaningasa methodof construction,is relatedto socialand
scientificparadigmswhichdeterminethevaluesof theera.In thisstudy,while the
role of technologyis analyzed,its basisareascertainedastheeconomic,socialand
scientific backgrounds,productiontypes,materialsof construction,architectural
spaceorganization,andalsotheaestheticjudgmentsof thetime.
In this point of view, changingparadigms,havealwayscausethe technologyto
acquirenewmeanings.Technology,whileit was"tocraftsomething"by "revealing"
or by "lettinga thing to discloseitself', it appearedto mean"to produceor to
manufactureanobject",laterin thetechnologicalage.
Thestudyhasconcentratedonthistransitionin theessenceof technologywhichhas
pointedout a differentiationfrom an "ontological thinking" processtowards a
"technologicalthinking". This is in line with the dominationof positivistworld
viewasthecauseof scientificimprovements.Thus,a comparativeanalysishasbeen
developedaccordingtothesechangingdefinitionsandthehintsof a newconcepthas
beensought.
Theobjectivesof thisthesishasbeendeterminedbycriticalapproachestakingtoday
placein thefield of architecture.The followingdiscussionsconcludedthepointof
departureof thestudyasfollows:
• Today,a singleparadigmdoesnotdominatethescopeof thediscussionsin the
field of architecture,like for instancein 1920sand 1930s.Many paradigms
detenninethemilieuof architecturethesciencesandsocialsciencesas well. In
the same way, the tectonicsof space goes beyond the pure and simple
constructionaldiscourses.Theconceptslike transparency,flexibilityandmobility
are the conceptssymbolizingthis century,but they are carriedto their limits
today.Buildingsloosetheirsenseof belongingto theirenvironmentalcontexts.It
is becomingdifficult to analyzethe architecturaldetenninantsin the classical
sense;like materialand constructionalmethodsandjoints. By meansof the
disconnectionof thebuildingwith its context,emphasison the"immaterial"in
ordertothe"material",it growsdifficulttodefinethe"being"of building.
In this study,especiallythe rereadingsaboutthe tectonicsof architectureby
KennethFrampton,includingthe ideasthatarchitecture,today,is reducedto a
stageof visualinsight,hasbeenconsideredimportantly.A similarapproachhas
alsobeenrevealedbyHartoonian,in hisbook,"Ontologyof Construction".
Within the scopeof this study,these"re-readings"are enlargedby meansof
relevantanalysisincludingexamplesfromtoday'sarchitecture
• The milieu today, including many paradigmsagainstthe purist, modernist
discourses,involvesassortment,richness,covertness,togethernessandcomplexity
in expression. In this way, technology becomes "scenographic" or
"representational"in order to be "tectonic".In a milieu like tlus, what IS
"tectonic"and what belongsto the body of the building in the real senseIS
debatable.
1.2.The domainof thestudy
In the veryoutset,it is necessaryto analyzehow economic,social and political
circwnstancesfonnedthebasisfor theworldof designandtheriseof technological
progressin theageof industrialization.
The basicphenomenonof themodernworldhasbeentheexhaustionof theempire,
and the birth of industrialand scientificpowersin 19thcentury.In this way, as
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humanpowerdecreasedwith thehelpof themachines,theefficiencywasincreased.
Scientificinnovations,industrializationwhichtransformedthescientificknowledge
to technology,demographicdisorderliness,urbanization,social movementsand
capitalistworldtradecanbesummarizedasthesourceswhichsupportedthemodern
world.
In 1860s,whenMarx hasremarkedthat"all thatis solid meltsinto air", he meant
thateverythingsacredbecameworldly,humanbeingsfacedwith theirown reality
(Berman 1994, p.lll). Production, consumptionand human needs gained
internationalcharacteristics.The newproductionmethodhasdevelopedandthis led
to the establishmentof industrializedfactories.Gradually,it engenderedthe class
consciousnessin thesociety.This processstill continuesin nowadaysworld. The
commonprinciplefor freedomis directedtowardsthe freemarketing.With these
conditions,any kind of humanbehaviorhas becomea matterof awarenessand
economicallylegitimate.
In additionto thesocialandeconomicfactorsmentionedin theaboveandin line
with the idea of urbanization,a technocraticmodelof nationaldevelopmenthas
initiatedin thecitiesof Europe.Between1850and 1860,thegovernorof province,
EugeneHaussmannwaschargedbyNapoleontheIII rd to constructnewboulevards,
drainageandmetrosystemsin theold Medievalcityof Paris(Benevolo1989V.l.,
p.67-68).These imageswhich have becomefamiliar today,were revolutionary
progressesof the time. The fringe districtsof the city were clearedand became
healthy.While peoplewerebecominghomelessin theseparts,thecitywasgaininga
homogenouscharacter.The boulevardsof Haussmann'sParis were the stepsof
modernization,developingtheproductiveforcesandsocialrelationsof bourgeoisie
aswell asmilitaryfor reasons.
The commercialstructureof capitalismhasproducednew architecturalforms.In
contrastwith theovercrowdingvisionsof nineteenthcentury,thenewurbanscheme
of early twentiethcenturyhave reflectedlight, green,hygienicand transparent
atmosphereas well asthecharacterof its buildingforms.Glazedsheds,fabricated
with standardcomponents,weretheleitmotifof the industrialcity. Someof these
______ __.3
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architecturalforms were exhibition structures,market halls, railway stations,
shoppinggalleriesandmuseums.
In his book ''Notes from Underground",Crystal Palace was describedby
Dostoyevski as a building completelycalculatedand designedwith certain
mathematicalrules(Berman1994,p.300).That was a truestatement,becausethe
designof thebuildinghasbeenachievedbyengineersonly.The buildinghasa cast-
iron structuresoslimthatit wasnearlyimpossibleto benoticable.The transparency
of thebuildingreflectedthecolorof thesky,thewaterandthesun.It didnotdisturb
thenature,in contraryincludedit. It hasnotbeendesignedasa permanentstructure,
but as a temporaryanddemountableone.Actually, it hasbeendisassembledafter
threemonthsandrebuiltin a differentlocationin thecity. It wasthesymbolof the
westernrationalizationandphilosophyof themechanicallife. The importanceof the
buildinglied not only in its architectureandconstruction,but also in its symbolic
characterwhichwasthenewspiritof theera.
G. Semper,anarchitecturaltheoristof thetime,proposedanenonnousportableglass
roofoverthe"JardindesPlantes"in Parisreferringto CrystalPalaceandin hisessay
"Science,Industryand Art" acceptedan idea of designin the age of machine
(Wigginton1996,p.45).
With thetransitiontakenplacein 19thcenturyandthebeginningsof 20thcentury,
mobilityanddynamicaspectshavebecomerespectedvaluesof thetime.The period
betweenthe two world wars is the time for full mechanization.Mechanization
changedthecity patternand causedthe industrialproductionto takeplace in the
surroundingareasof thecity center.The sizesandtheshapesof thebuildingshave
changed.Machineshave beeninterpreted,primarily,as tools of progresswhich
shapedtheculturebasedon scienceandrationality,andsecondarilyasdestroyersof
thenature.
The assemblyline wasoneof theeffectivetoolsof mechanization.By organizing
andintegratingvarioustypesof production,anuninterruptedproductionprocesshas
beenachievedwheremanhasbecomean essentialpartof it. The timefactorhas
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playedan importantrole in theregulationof machineswith oneanother.Recently,
the assemblyline has been broughtunder a broaderheading,called the line
production(Giedion, 1969,p.77). The fully automaticproductionhas not.been
achieveduntil 1920.During the transitionphase,man still actsas a leverof the
machine.Connectedwiththeassemblylinea problemhasgrownsince1900;thatis
the scientificmanagement.The scientificmanagement'sinvestigationhas beena
performedwayof humanwork.
HausmannhasbeentheforerunnerofLe Corbusier'sandTonyGarnier'sideasof the
moderncity. Mechanizationand engineeringrequirementshave beentaken into
considerationin city planning.Writings of Le Corbusier in the beginningof
twentiethcenturyhasprojectedthenewpatternof moderncityreflectingtheideaof
mechanicallife. If theboulevardsarethedistinctivefeaturesof nineteenthcentury,
thehigh-wayshavethesameconnotationfor thetwentiethcentury's.Le Corbusier,
in his manifestation"Towardsa New Architecture"in 1924,afterdescribingthe
bewildernessof themodernmenin themid of theviolenttraffic,whichwasalsoa
newconceptfor themodernworld;observedthattheyhaveatfirstsightrefused,but
thenidentifiedthemselveswiththepowersof thisnewcity.Themodernmanneeded
"factoriesthatproducedtraffic", and also a new type of street.The world of
skyscrapers,surroundedby wide green areas, connectedwith the highways,
completedwith the undergroundparkingand shoppingareashasalwaysbeenthe
descriptionof thenewcityby Le Corbusier.It wasa world whichwasregularand
undercontrol.As a solution,thenewcitieswereto bedesignedasperfectmachines
ashygienicasanorganism.
The pioneersof thetime like Marinetti,Mayakovski,Le Corbusier,B. Fuller and
MarshallMcLuhanhaveproposedsolutionsto theproblemsof themodernlife with
thetechnologicalandadministrativetools,becausetoolshavebeenservedfor human
needs.On the otherhand,accordingto the peoplelike Ortegay Gasset,J.EHul,
Foucoult and H.Marcusethe modernworld was full of emptiness,it was one-
dimensionalanddeprivedof humanisticpossibilities.Whatwasseenasfreedomand
comfortwas nothingmorethanjust anotherkind of slavery,because,to freeand
5
Increasethe productivepowerswas perceptedas the freedomof humanbeings
(Berman1994,p.26).
Thepicturedrawnabove,is a summaryof thetransitionto themodernization.In the
modernworld wherethescientificpowersareautonomous,architecture,urbanism
and other brancheswhich are getting industrialized,give emphasis to the
"progressive"characterof technologyandshowit asa "power"whichwill carrythe
societyto future.Today,theproblemis to definethedialecticalrelationamongnew
materials,techniquesand the interactionbetweenhumanand architecturalspace
wheretheuseof materialandtechniqueis still aproblemof a "searchfor essence"in
naturalandman-madecontextswhicharegraduallylackingof authenticity.
Changingproductionmethodscarrythearchitectureto thedigitalmediums.In order
to find outtheboundariesof theultra-modernworld,theconceptionslike mobility,
dynamicaspectsand transparencyareextendedto the limits. "Immateriality"and
"spaceswith non-limits"has been put on the agenda.This is in line with the
productionprocesswhichhasbeenconsideredastheutilizationof hightechnology.
Therefore, the study concentrates on the thresholds determined by the
technologicalimprovements.The so-calledthresholdsareconcerningtheclassical,
modern and post-modernages. The basic transition beginning with the
industrializationin themodernageandasanextenuationof it, thepost-modernera,
pointsoutthesecondthresholdconsistingof differentmodificationsof technological
understanding.Thus, the subjectis studiedwithina comparativeunderstandingof
theseerasarguingtheidentificationof "technology"in "architecture".
1.3.The methodof thestudy
Soasto achievethescopeof thestudy,a comparativeanalysisis beingproposedin
orderto emphasizethethresholdsmentionedin theabove.The partsascertainingthe
so-callederashavebeenanalyzedaccordingtothefollowingcriteria:
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• Conceptual definitions has been put forward in order to determinethe
terminologyof the subject.In this part,the theoriesof technologyhavebeen
transferred.
• Thethresholdshavebeenexaminedwitha retrospectiveoverviewattemptingto
elucidatethearchitectonicqualityof theera.
• Each thresholdinvolvesits own architecturalconceptsto commentin details
accordingto thepropertiesof tectonicsof space.Firstly,materialandtherelated
constructionmethods,secondly,thetectonicdimensionof architecturalspace,and
thirdly the aestheticdimensionshavebeenanalyzedby the re-readingsof the
samplesandthecriticsof thetheorists.
Theorganizationof thechaptershasbeensetupaccordingtothefollowingorder:
The introductionaimsto putforwardtheideaof industrializationin thebeginning
of nineteenthcenturyin orderto developa modernworlddominatedbytheindustrial
and scientificpowers.Technologyis treatedas one of thesepowersthroughthe
processof modernization.
Thesecondchapterexaminesthedefinitionsof technologyfromthepointof view
of technologists,anthropologistsandphilosophers.In thefirstpartof thechapter,the
essenceof technologyhasbeendiscussedgenerallyconcentratingon thestatements
of Heidegger.Second part of it, determiningthe first threshold,includes a
retrospectiveanalysis of building technologyand material in nineteenthand
twentiethcenturyto show the influenceof technologicalprogressin the field of
architecturewithanelaborationof spacein thebasisof "tectonics".
The third chapter focuseson thesecondthresholdascertainedby the information
technology.Changesin the productionprocessand the computerizedtechnology
takingplace after 1960shas been examinedin the first part. As a productof
computerizedtechnology,environmentallycontrolledand intelligentbuildingsare
introduced.Secondpart concentrateson the conceptof "high-tech"as a design
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approachandit is aimedtobeconsideredwith in thescopeof thetectonicsof space.
Althoughthe technologicalneedsandtheorganicformsarecombinedin "Future
Systems",thisexperimentalapproachwhichcarriesa "science-fictionaesthetic",is
not includedin thescopeof thestudybecauseof differingfrom theconstructional
attitudesof theso-calledhigh-techarchitecture.
At theendof the thirdchapter,thecomparativeanalysisbetweenthe first andthe
secondmachineageshasbeenformulatedwithatable.
Chapter four concentrateson an analysisof building technologyin Turkey to
evaluatethe positionof the countryamongthe othersthatdevelopsand utilizes
"high-technology".
A numberof samplesituationsareproposedvisuallyandliterallyin thiscomparative
study.Thus,awiderangeof currentliteralinvestigationhasbeenrequired.
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Chapter2
TECHNOLOGICAL EXPRESSION IN THE AGE OF
MODERNISM
2.1.Definitionsof technologyin theageof modernism
In orderto,recognizeteclmologyas a philosophicalissue,it is imperativeto have
insighton its natureand meaning.James Feibleman,in his essay"Pure Science,
AppliedScienceandTechnology",acceptsthattechnologyis themodusoperandi
levelof cOllstruction,theactualwayofoperating,or in anotheressay,hemaintains
theview that,techllologyis sl,ills (skillsof operating).Accordingto the above,
technologistsarenearerto practiceanddealtwith skilledapproachesderivedfrom
concreteexperiences(Mitcham1983,p.2).
HenrykSkolimowski,agreeswith Feiblemanandstatesthatthegeneralaim of all
technicalactivity is efficiellcy.Nevertheless,the path leading to efficiency is
differentin variousbranchesof technology.For example,thehistoryof architecture
can be seenas the developmentof architecturalforms and the combinationof
materialsthatincreasedurabilityaswell astheaestheticandutilitarianaspects.The
technicalcategories,suchasaccuracyanddurabilityarethetechnologicalconstants,
whereastheaestheticsatisfactionandcomfortare variables.For Nervi, Niemeyer
andWright, theelementof a constructionis at thesametimea componentof an
aestheticpattern.When beautyandutility are the ingredientsof the technological
product,it is moredifficultto makeananalysisabouttheconceptof efficiency.
As an anthropologicalapproach,in contrastwith the ideaof manas a tool-using
animal,homofaber(toolmaker),LewisMumfordpresentstheideaof manashomo
sapiens(mindmaker).He suggeststhattherewasnothinguniquelyhumanin early
technologyuntil it was modified by linguistic symbols,social organization,and
aestheticdesign.The primitivetechniqueswere life-centered,not work-centered
(production-centeredor power-centered).He alsopointsout thattheClassicGreek
understandingof techniquemakesno distinctionbetweenindustrialproductionand
art(Mitcham1983,p.78-82).
JacquesEllul, in his controversialbookon 'The TechnologicalSociety',beginswith
thedefinitionof technique,as 'the totality of methodsrationally arrived at and
havingabsoluteefficiency(for a given stageof development)in every field of
human activity". He pointsout 'the characteristicsof the relationbetweenthe
technicalphenomenonandsociety'.If we discussaboutthetechnologicalsocietyin
his point of view, we shouldconsidertechniqueas the centralcomponent.The
technicalactivity,or technique,as themostprimitivehumanactivityoriginatesin
thephenomenonof invention.JacquesEllul splitsthe evolutionof techniqueinto
twoparts~manasthemaker-homofaber-andthemagician.Ellul's techniqueis the
wholeof instrumentalityeitherby handor by magic.He describesmagicasthefirst
expressionof technique,throughrites or ceremonies.At the sametime, when
magicaltechniquesbecomerigid,systemsandinventionsoccur.
JoseOrtegay Gasset'sdefinitionof technologyas"the systemof activitiesthrough
which manendeavorsto realize the extranaturalprogram that is himselr' is a
statementin whichtechnologyis understoodasanactivitygroundedin humannature
andis theadaptationof theenvironmenttotheindividual(Mitcham1983,p.20). As
theprimitivemanis not awareof his technology,theartisanin GreeceandRome,
doesnotyetknowthatthereis technology,butheknowsthattherearetechnicians
whoperforma setof activitieswhicharenotnatural(Mitcham1983,p.306).On the
otherhand,thepresent-daymanis surroundedby technicalobjectswhich form an
artificialenvironmentaroundhim.Thesethreestagesaredescribedas; thestageof
chance,the stageof artisan and the stageof technician.Differing from Ellul's
statementthattheinventionis a partof manualtechnique,Ortegay Gassetthinks
thatinventiondoesnotyetexistbecausetechnologyis not yetseparatedfrom the
manwho practicesit. Accordingto him, until thedevelopmentof machine,artisan
was not liberatedfrom the tool. Then, when the inventionoccurs,the stageof
technicianappearsin the scene.Third stage,in which themechanicalproduction
takesplace,suggeststhattechnologyis situatedbetweenhumanandnature.
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Ortegay Gassetwarnsthatthismediationof technologycreatesa "supernature"that
concealsthe previousnature.After then, the artificial environmentakes place,
within whichwefind it asourrealnature.
In "Critical Theoryof Technology",AndrewFeenbergarguesthatthereal issueis
notthetechnologyor theprogressperse,butthevarietyof possibletechnologiesand
pathsof progressamongwhich we mustchoose"(Feellberg1991,p.5). Modern
teclmologyis no more neutral,becauseit conductsthe valuesof the industrial
civilization.He presentsthreemajortypesof theoriesof technology:
• instrumentaltheoryof technology;inwhichtechnologyis a subservientto othersocial
spheres.By thisway,thepureinstrumentalismoffersa neutralityof technology,andthe
toolsareusefulin anysocialcontext.Its neutralityattributesits "rationalcharacter"and
"universality".The "universality"alsomeansthatsomestandardsof measurementcanbe
appliedto differentsettings.
• substantivetheory of technology;whichgenerallyincludestheinclinationof Jacques
Ellul and M. Heidegger.They denythe neutralityof technologyand arguethat it
establishesa new type of culturalsystemthat restructuresthe world as an object of
control.A link is drawnbetween"thetechnicalphenomenon"and"thecharacteristicsof
modernsociety".In Heidegger'swords, techniquebecomesautonomous.This theory
makesus to interrogatetheculturalcharacterof theproblem.When it doesnot simply
implya means,buta wayoflife, thenthe"substantive"impacttakesplace.THE ISSUE
IS NOT THAT MACHINES HAVE TAKEN OVER, BUT THAT IN CHOOSING
TO USE THEM WE MAKE MANY UNWITTING CULTURAL CHOICES
(Feenberg1991,p.8).
andproposesacriticaltheoryof technology:
• critical theory of technology; rejectsthe neutralityof technology.By refusingits
imperialism,it is regardedasrelativeto otherdimensionsof humanexistence(Feenberg
1991,p.8).Criticaltheoryhasits roots at the schoolstartedin Frankfurtin 1929,also
known asFrankfurtSchool.The schooloweda considerabledepthto Heidegger,but
also concernedwith Marxism - his theoryof tellingthe history in termsof typesof
production(Coyne 1995,p.68). Critical theoryis so named,becauseit has an open-
endedandself-criticalapproachto socialtransformation.As a worthyrepresentativeof
Frankfurt School, Herbert Marcuse definedthe technologicalthinking parallel to
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Heidegger.Accordingto Marcuse, it isolatesandmarginalizes"theethical"andtrades
indomination."Historyisthehistoryof dominalion" (Coyne1995,p.73).And wherethe
productiveforcessupporta dominationoverman,technologyitselfmayreproduceand
embodythisdomination.Major perpetratorsof dominationis themodeof technological
productionitselfandthemasscultureit produces.
Consequently,boththeinstrumentalandsubstantivetheoriesof technologysharea
"takeit or leaveit" attitudetowardstechnology(Feenberg]991,p.8),but in both
casestechnologyseemslike a destiny.Theproblemis how to defineits domainand
proposinganalternativetechnicaldetermination.It is achievedby conceptualizinga
new understandingof modernityand adaptingit to the needsof a freer society.
Despitethesepointsof disagreements,critical theoryarguesthattechnologyis an
"ambivalent"processof developmentandits ambivalenceis distinguishedfrom its
neutrality.Accordingtothispointof view,it is a "socialbattlefield"(Feenberg1991,
p.14)whosealternativesaccordingto thecivilizationsshouldbediscussed.
In ourtimes,thetheoryof technologyis representedasan integrationof objectwith
context.Technologywith environmentalconcerns,respectto human freedom,
designsthatcreatehumanelivingspaces,productionmethodsthatprotecthumanlife
areall demandsto reconstructhemoderntechnology.In this way,wider rangeof
contextshasbeengathered.Heideggerconsideredmodemtechnologyseparatefrom
societyas a contextlessforce.In contrastwith the Heideggerianapproach, the
problemis expressingtechnologynot as a power, but as a meaningin modern
formswhich we identifyasours.
2.1.1.The essenceof technology
Heideggeridentifiedthe world we live in as the 'scientificworld'. As Nietzsche
mentionedwhatdistinguishedthe 19thcenturywasnotthevictoryof 'science',but
thevictoryof 'scientificmethod'over'science'(Nalbantoglu]997a,p.18).Differing
fromthescientificunderstandingof GreekandMiddle Ages,modernscience(the
positivistscience)means"research".'Method'is proposedasthetypeof researchof
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the objectsbetweenthe limits of objectiveresearchareas.When the methodof
researchingthe world is discussed,somethingwhich is reachable,testableand
countablebyexperimentsis meant.If it is possibletotestandcountanything,thenit
is certainthattheworld is putunderthecommandanduseof humanbeings.Today,
methodof researchenlargesits limitsas 'cybernetics'whichis thescienceof control
bycommunication.
Heidegger,in his essay'The QuestionConcerningTechnology'(1954),opposesthe
instrumentalrationalismof modernindustrialsociety,and againstthe threatof
moderntechnologicalcivilizationproposes'art' as the saviorforce.He perceives
'art' notasthefine arts,nor asanactivityof proficient,butas the techniqueand
aestheticsof life, a connectionbetweenhumananduniverse(Nalbantoglu1997b,
p.27).While technologyis supposedas a tool for a certainaim usedby a human
activity,Heideggerinterrogatedtheprocesswhichsetuptherelationof aimandtool.
In hisessay,heholdsthathumanbeingswerestill ableto presenthemselvesin the
original 'teclme'of theGreeks.Techne,indicatedin thework of craftsmen,wasa
form of 'poiesis',which means 'bringing forth, produce,create,etc'. 'Techne'
allowedthingsto 'be', by bringingforthwhatis hiddeninside,which is - thetruth-
'aletlzeia'(Megill 1985,p.138).In fact,aletheiawasnot exactlysomethinghidden
inside,but it hasengendereduringtheprocessof bringingforth.Here,Heidegger
statesfourbasicfactorswhichwerealsomentionedbyAristoteles[causamaterialis
(material), causa formalis (form), causa finalis (reason), causa efficiens
(process)](Nalbantoglu1997a,pAG)thatwerecombinedin poiesis.Therefore,the
notionof 'techne'(knowinghow to do) hasbeendescribedas thehumanactivities
andabilitiesactingontheprocessformedbythesefactors.
In therealsense,theprocessof bringingforthby'poiesis'haschangedcompletelyin
theageof moderntechnology.It is replacedby"producing".Today,thetruthcomes
outin a commandingchallenge.Feelingoneselfasa partof natureis reducedto an
unfamiliarstate.The natureis turnedintoa mereresource-whatHeideggercalls a
'standing-reserve'(Bestand).The humanswho arethecreatorsof this processare
alsoacceptedasthe'standing-reserves'.Thus,accordingto Heideggerwhatis called
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'dangerous'is not the technologyor the scienceitself, but this point of view of
'framing' (gestell).The world is totallyreducedto technologicalterms.In theage
welivein,wheneverythingis framed,thehuman-asthemasterof all- remainsatthe
centerof theuniversesurroundedbythe'things'.
Aristotleconceivedthatthenaturalformof somethingis intrinsicto thatthing.For
him,theendof technologyis equatedwith use.On theotherhand,mandoesnot
standin some externalrelation to technologyapart from his being from the
Heideggerianapproach.Accordingto Heidegger,any accountof technologymust
include the following five essential features:techniques (tools, implements,
apparatus,machines),products (consumerand nonconsumergoods), nature
(materialandpower),theory (therole of science)andintersubjectivity(thesocial
organizationof labor).To emphasizethespatialfunctionof techniques;thecontext,
in whichthe techniques(tools,machines,materials,energies,scienceandpersons)
areincluded,is calledthe"contextualtotality"(whetherit is a house,a carpenter's
workshoporafactory)(Mitcham1983,p.357).
Heideggermakes us return "to the phenomenologicalpresenceof things in
themselves"asa followerof Husserl'sdoctrine(Frampton1995,p.22).Thepresence
of thingsis identifiedwith its matter.And, hecontinuesthatwhatis constantin a
thingis thatit standstogetherwith a form.Thing is a formedmatter.At this point,
accordingto him, architecturestandsbetween"humanself realizationand the
maximizingthrustof technology",which consistsof durabilityof the"thing",the
instrumentalityof theequipmentandhumaninstitutionstakingplacein it (Frampton
1995,p.23).
Theword"techne"wasrepresentedin timewhenanontologicalboundbetweenart
andsciencewaspresent.As thetoolsfor workingdid not havethestateof today's
machinesof production,producingsomething,mentally,did not perceivedas a
continuoswayof development.Towardstheendof seventeenthcentury,"techne"
wasreplacedby "technique"whenthetechnicalelementswereusedby theartisan.
Theadventof mechanizationin lateeighteenthcentury,theontologicalrelationship
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haddisappearedbe.tweenartandscience.Paralleltothesedevelopments,in themid-
nineteenthcenturyof architecturaldiscourse,the positivisticrationalitytook over
"thelogosof making","techne".The "productionistunderstanding"of makingand
manipulatingdominatestheworld of thoughtwhich is thedominationof scientific,
philosophicalandthereforethetechnologicalthinking.
By the inventionof the telescope,by Galileo, perceptionof the world was
transformedto an interestof theprocessof physicallife. The basiccharacterof the
modernageis theinterestin thelogicandanalyticalapproachtonaturalandcultural
phenomenon.In thisway,naturebecomessomethingmeasurable.A major break is
theshift from object to process;processwhich basedon fabrication.From this
pointof view,theprocesswhich projectsthefinal product,denotesthetransition
fromtechnetotechnology.
In Classical discourse,work is a unity of thinking and doing, which is the
combinationof boththeoryand practice.In theageof mechanization,the unity
of work is replacedby the processof production.It is a break betweenmodern
thinkingandarchaic.
Discoveryof natureas a "power" of sourcein eighteenthcentury,remarksthe
dominationof man over nature.This indicatesa breakbetweensubjectand the
naturewhichhasbeenobjected.Productionononehand,reducesmanandnatureto
economicalfactorsof production,on theother,to mererationalterms(Baudrillard
1998,p.48-49).
ReadingHeideggerin light of Walter Benjamin,the major break is called the
disintegrationof the"aura"l in thecontextof mechanization."Aura", impliesthe
I WalterBenjaminin his article, " The Work of Art in the Age of Mechanical
Reproduction"statesthat,"eventhe mostperfectreproductionof a work of art is
lackingin oneelement:its presencein timeandspace,its uniqueexistenceat the
placewhereit happensto be" (Benjamin1993,p.49).Helaterreferstothiselementas
the"aura"of theoriginal,thatall reproductionslack.Accordingto him thetechnical
reproductioncanputthecopyof theoriginalwhenit is outof reach.As theworkof art
hadlostitseffectofsacredness,itgainsa newandpoliticalfunction.Whentheobserveris
facedwith"aura"or themysteryof thetraditionalforms,heis effectedwithit andfinds
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presencein timeandspace,its uniqueexistenceattheplacewhereit happensto be.
For Benjamin,destructionof the "aura" hastakenplaceby industrialproduction,
needingnotonlydifferenttools,butalsoa newperceptionof natureandobject.In
otherwords,whatArts andCraftsmovementhadconcernedwasthelossof "aura",
the distanceintroducedby mechanizationbetweentraditionand the reproduced
artifact.Today,duringthe transmissionof information,"aura","uniqueness"and
"the senseof place" remain as the "untransmitted" conceptsof artistic and
architecturalproducts(<;aglar,Diny, Uludag,1996,p.15)
2.1.2.Socialbasesof technology
Thespreadof theconceptof industrialsocietyhasbeenaccompaniedbyrecognition
of thetwomajordevelopmentsof moderntimes- democracyandindustrialism.The
conceptof industrialsocietybeginswiththeintellectualrootsin nineteenthcentury.
Thesocietybecomesscientificby theapplicationof scienceto productionandthe
scientificorganizationto scientificandtechnologicalprogress.In accordancewith
this process,the instrumentsand organizationof work are renewed(Aron 1974,
p.17).
"Thetechnicalphenomenon"takingplacein "modernsociety"conductsthevalues
of the industrialcivilization.When techniquebecomesautonomous,the cultural
characterof the problem of technologyis detected.Two different kinds of
classificationsof "technologicalsociety"aregivenbelow.First, by JacquesEllul,
accordingto thetechnologicalproperties.And second,by Neil Postman,according
tothetypesof cultureswithin theirtechnologicalcontext.
Technologyexercisesan influenceuponsociety,the social power and authority.
Referringto his book "The TechnologicalSociety",JacquesEllul confinesthe
characteristicsof society:
someconnectionswithhisidentity,butthedefamiliarizationasa causeof thetechnical
possibilitiespushestheobserverto a situationof morecriticalandactiveattitude.As a
result,thereis a big differencebetweena "unique","original"and thework of art
reproducedasareasonoftechnique(Benjamin1993,p.45-76)
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• techniquebecomesthenewandspecificmilieu in whichmanis required
to exist
• the technicalmilieuhasthefollowingcharacteristics:
1. it is artificial
2. it is autonomouswithrespectothevalues,ideasandthestate
3. it is self-detenninativeindependentlyof all humanintervention
4. it growsaccordingtoa processwhichis casual
5. it is formedby an accumulationof meanswhichhaveestablished
primacyoverends
6. all its partsareimplicatedto sucha degreethatit is impossibleto
separatethem
• since techniquehas becomethe new milieu, all social phenomenaare
situatedin it, suchaseconomics,politicsandculture.
• techniquecompnsesorganizationaland psycho-sociologicaltechniques
(adaptationof humanbeingstothetechnicalmilieu).
• choicesandendsof modernmanaredominatedby the technicalvalues
(Mitcham1983,p.86).
Ontheotherhand,Neil Postman,in hisbook"Technopoly:The Surrenderof Culture
toTechnology",hasclassifiedtheculturesintothreetypes:
• thetool-using
• thetechnocracies
• thetechnopolies
Accordingto Postman,althoughthetool-usingis rapidlydisappearing,theyarenot
theintrudersin society,buttheyareintegratedintotheculture.In a technocracy,the
tools play a centralrole in the thought-worldof the culture.Organizationand
managementaredirectedby the technicalexperts.It is a social form in which the
peakof its organizationalintegrationhasbeenreached.Tools attackthe culture
ratherthanintegrateit. Technocracywhichgavetheideaof progress,speededupthe
world, and accomplishedmore in a shortertime. It did not entirelydestroythe
"social"and"symbolic"worlds.This doesnot meanthevanishmentof traditional
world,butthesetwo opposingworldviews- thetechnologicalandthetraditional-
coexistin an uneasytension,wherethetechnologicalseemsstronger.With therise
of technopoly,whichis definedasthetotalitariantechnocracy,oneof thosethought
worldviews- mostlythetraditional- disappears(Postman1993,p.23).
Societyis alwaysin needof renewingitselfandasa matterof fact,producingnew
strategies.The factor of technologicaldevelopment,especiallyas a political
problem,will alwayskeepits place in thesestrategies.However,inventionslike
"alternativefutures",areacertainedin a waywhichtheycorrespondto sociological
backgrounds.
2.2.A retrospectiveview on the impactsof technologyover the organizationof
architecturalspacein theageof modernism
IndustrialRevolutionhas alwaysbeen one of the major forces of the modern
architecture.The problemsandconstructionmethodsof productionhavechangedas
well as the patronsof it. The new life patternhas demandednew forms by the
industrialization.According to LeonardoBenevolo,the industrialrevolutionwas
characterizedby certainbasic changesfrom the mid 18thcentury:increasein
population,increasein industrialproductionand mechanizationof productive
systems(Benevolo1989,p.xix). Increasemeantmoretypesof productsand more
processestoproducethem.Changesin thebuildingteclmiquecanbesummarizedin
threebasicissues:
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• The traditionalmaterialssuchas stone,brick andtimberwereutilizedin
an efficient way and the new materialslike cast iron, glass and later
concretewereadded.With thehelpof advancedequipmentof machinery
anddevelopmentsin geometry,nearlyall sortsof complicatedplanswere
made realizable (stereotomicroots). (will be examinedin sections
2.2.1.1.1.and 2.2.1.2.1.)
• Increasein populationresultedin new needsfor habitation.Factories,
stores,warehouses,housing,etc.which referredto the public functions
hadto bebuilteconomicallyin a shorttime.(will beexaminedin sections
2.2.1.1.2.and 2.2.1.2.2.)
• Developmentof specializedschoolsandnewwaysof creatingknowledge.
(will beexaminedin sections2.2.1.1.3.and 2.2.1.2.3.)
Geometricalwaysof handlingshapeandformof productsbroughta certaintytothe
applicationof design.The scientificdevelopmentsat 17thcenturywere generally
basedon theproblemof "stability".The influenceof thesescientificdevelopments
to building technologywas seen in two different ways. The widespreadof
descriptivegeometryandmetric system.Descriptivegeometrywasbasedon the
ideaof two-dimensionaldrawingsof three-dimensionalobjectson paper. In this
way,themeansfor overcomingthelimitationsof buildingtechnologywasprovided.
Stereotomy (Fig.2.1) refers to the application of geometricprojections in
determiningtheshapeanddimensionsof stoneorwoodenelementsin arches,vaults,
trusses,stairsanddomes(Perez-Gomez1992,p.227).(Stereotomy: theart or the
techniqueof cuttingsolids,stonecutting).This techniqueprovideda certainsolution
totheformandthecombinationof thearchitecturalelementsonplainpaper.
theotherit stretchedtheartof reinforcedmasonryconstructionto its technological
limits(Frampton1995,p.32).
Fig. 2.1. Stereotomy,stonecutting;(source:Benevolo1989,Y.1)
Fig.2.2.Souffiot'sSainte-Genevieve,1754;(source:Gomez1992)
Before the architecturaleducationwas relatedto Academied'Architecture,the
practitionersof architecturehavebeentrainedin theguildsor learneddesignand
constructionthroughpracticalexperiences.Much of theactualdesigntookplaceat
the site or in the stoneworker'sshop. Many engravingswere done after the
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completionof the building (Doremus1994,p.67).Ecole des Beaux-Arts(1671)
whichwasestablishedasanacademytotrainarchitects,hadconstitutedtheelitesof
theprofession.Techniquesof drafting(two-dimensionaldrawings)havebeentaught
atEcoledesBeaux-Arts.Thistransitionfromcrafsmentoarchitectidentifiesthe
earlydistinctionbetweenart andscienceof architecture(Balamir 1996,p.102).
After then,theengineeringschoolsbasedon theknowledgeof scientificprinciples,
suchasEcole desPontsetChausseesandEcolePolytechniquehasbeenestablished
pointingouttheschismbetweenarchitectureandconstruction(Giedion,p.211-2l2).
Thescientificinnovationshadincreasedthefieldof activityfor engineers.
Ecole Polytechniquewhich was set up in 1794,hada functionof combiningthe
scienceandlife, practicalactivitiesand discoveriesof physicaland mathematical
sciences.The theoristsinsistedthat the scientific techniquesand constructional
methodsshould be considereddeeply in architecture.lL.N. Durand at Paris
Polytechniquehasbroughtup his methodas the identificationof the components
(componentsthatgaina formaccordingto theirmaterialsgrowingup fromits own
nature),combinationof eachmaterialwhich formthewhole,andfinally thesearch
forthebuildingtechniques.
2.2.1.Buildingtechnologyandmaterialsin theageofmodernism
Buildingtechnologyandmaterialsin theageof modernismcanbeexaminedin two
basicsectionsbasedon iron andglassconstructionsin nineteenthcenturyandthe
concreteconstructionsof thetwentieth.
2.2.1.1.Theuseof iron andglassasmaterialsof constructionin thenineteenth
century
Iron and glass materialsin the nineteenthcenturyare studiedaccordingto the
followingcriteria:
• Constructionalpropertiesand methodsof constructionin lieu with the
architectonicqualitiesandthesemioticdimension
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• architecturaltypologies
• theoriesof construction
In preindustrialsocieties,thenaturalmaterialsandthetechnicalqualitieshadgreat
importancein determiningthestyleandscaleof building.By IndustrialRevolution,
in additiontothesefactors,newmaterialsandconstructionalsystemshavealsoacted
ondesign.
Traditionally,threeversionsof ironhaveexisted:castiron, wrought iron andsteel.
While the cast iron was the crudestform, wroughtiron was comparativelysoft
becauseof havingalmostno carbon.Cast iron column was the first structural
member'producedwiththenewindustrialmethods'usedin building.Castiron was
amaterialwhichcould 'beshapedeasily'.It wasthesymbolof 19thcenturyandwas
followedbytheuseof ironbeamscombinedbytheseiron columns(hollowcastiron
pillars).
At first, 'iron was used for secondarypurposes'to join up the hewn stonein
freestonebuildings.It was meltedtraditionally,the productwas resmeltedand
pouredintomouldsto obtaincastiron (Curtis1995,p.3).
At thebeginningof 19thcentury,largenumbersof newbridgeswereneeded,thus
theengineersof EcoledesPontsetChausseesconstructedthemwith freestoneasthe
symbolof kingdom.The first structural useof cast-iron,aftertheexperiencesin
steamengines,wasthebridgeovertheSevernatCoalbrookdalein 1779(Fig.2.3).It
wasdesignedas semicirculararcheswith a spanof 30.5m.by joining two half-
archesmadein a singlepiece(Benevolo1989V. I., p.19).Castironframestructures
wereusedin warehousesat St CatherineDock in Londonwith a brick encasebased
onasystemof fire-proofmultistorymill construction(Frampton1980,p.29).
Afterthen,suspensionbridgeswith 'chaincables'weredesignedin orderto suit
bridgeswithlargespansandlessresistanto dynamicstresses.
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French architectand theoristEugeneViollet-Ie-Duc formulateda link between
architecturalhistoryandthe'expressionof buildingconstructionandmaterials',the
Fig. 2.3.CoalbrookdaleBridge,]777-8]; (source:Benevolo]989,V.I)
architectonicqualities(Fig.2.4).Whathewantedtoexpresswasto releasefromthe
eclectichistoricismof 19thcenturyby theprinciplesderivedfromtheconstruction
of thebuilding.This tendencyhasa pointof departurebothcombining'theideaof
findingnewformswithnewtechnologiesandmakinga constructionwithwhatis
logicalfor all thedecades'(Bilgin 1987,p.58). Viollet-Ie-Duc definedthe new
materialof thecenturyasiron,which,in hiswords,permittedwider spans,with less
weightand greater reliability. It wasthecomingsystemof the futurewhich was
'structurallysuperior'to the systemsof antiquity(Frampton1995, p.83). He
demandedthatall kindsof materials shouldappearas theyare.As he mentioned
"thebestarchitectureis thatwhoseornamentationcan not be divorcedfrom the
structure".Viollet-le-Duc'sdiscourseis importantbecausehe implied the ideaof
tectonicin additiontohisbeliefthatarchitectureis notimitative.
Anotherbuilding for the Paris Exhibition of 1889 was Galerie des Machines
(Fig.2.5)expressingthenewaestheticlanguagewith its light andcellularstructure.
ThepointwherethedesignersandtheconstructorshavebeentrappedwastheGothic
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or Baroquestyleusedin thesebuildings.The techniqueandthematerialwerenew,
butthestylisticapproachcarriedthehintsof thepast.GaleriedesMachineswastoo
big in scale,thusit wasnoteasyto wanderin thebuildingfor thevisitors.For that
reason,two big trolleys were installed for carrying the spectatorsabove the
exhibitionarea.In thisway,notonlythecirculationproblemwassolved,butalsothe
interiorspacewasbroughtdownto thehumanscale. 'Thetectonicpotentialof the
whole'was derivedfrom the orderof thecomponentsand thearticulationof the
joints.
Fig. 2.4.ConcertHall, Viollet-Ie-Duc,1872;(source:Curtis 1996)
Fig. 2.5.GaleriedesMachine,ContaminandDutert,1889;(source:Pevsner1968)
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To emphasizethe semioticdimensionof the iron constructions,it is certainto
remarkthetriumphof technologyandtheprefabricationprocessesastheproductsof
themodernlife andtheimagesof theconsumingsociety.The newconceptsin the
socialformationsdeterminedby themodernistculturewere"eternaldevelopment",
"continuousreproduction"and"renewal".Therefore,theiron constructionsactedas
thesymbolsof theseideals.
The 19thcenturyexhibitionhallsexpressedthetechnologicalpowerasaninstrument
of nationalprogressandcompetefor prestigein thenewworldof internationaltrade.
At first, the iron and glass constructionsfor utilitarian needs,were built as
warehouses,workshops,factories,coveredmarketplaces,bridgesand railroads.
Theiron halls suitedtheneedof 'unbrokenspaces'bothin spatialsense(asplaces
of transit)and 'temporal'one(expositionstorndownaftertheyclosed)(Buck-Morss
1989,p.130).
In hisstudiesafter1860,theFrench theoristEugeneViollet-Ie-Duc predictedthat
thenewstyleof 19thcenturywouldconsistof the 'honestexpression'of thenew
buildingconstructionand materialslike iron and glass (Curtis 1995,p.27). He
detailedtheprinciplesof constructionof medievalageby usingstructuralmembers
outof iron.He alsocomparedtheconstructionalcharacteristicsof thepastwith the
emergingtechnologiesof his timeandshowedthatthetechnologicalinnovationsin
eachepochdrewsometheoreticalconclusions(Crowe1995,p.147).
Thearchitect-constructorHenri-Labrouste,predictedthattheconstructionitself is a
reasonedornamentation.As heexplained'thesolidityof a buildingdoesnotdepend
onthesolidityof thematerial,butthewayit isput together'.He wascommissioned
to builttheBibliothequeSte. Genevieve(Fig.2.6)in Paris.Exceptfrom theouter
masonryouterwalls,all thestructuralmembersweremadeof iron,buttheelegant
ironconstructionwas balancedin itself, thusit did not needto put stresson the
walls.
25
Fig. 2.6. BibliothequeSte.Genevieve,1843-50;(source:Pevsner1968)
Duringthelastdecadesof the 19thcenturytheiron buildingsnearlyreachedto the
limitsof their constructionalpossibilities.Sooner,the reinforcedconcretebecame
importantin ordinary buildings becauseof the economicaladvantagesof the
material.It wastheengineersof 19thcenturywhoadvancedthebuildingtechniques
andpreparedthem for theuseof modernmovement.
2.2.1.2.Useofconcreteasaconstructionalmaterialin thetwentiethcentury
Thebuildingtechnologybasedon concretematerialin thebeginningof twentieth
centuryis studiedaccordingtothefollowingcriteria:
• Constructionalpropertiesof concreteandmethodsof utilizationin lieu
withthearchitectonicqualitiesandthesemioticdimension
• architecturaltypologies
• theoriesof construction
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Concretewasnotnewasa buildingmaterialin thehistoryof buildingtechnology,
becausebeforeits usein theendof 19thcenturybetonarmetechnique,theRomans
and early Christians had used it without strengthening,as a material called
"caementum".The use of'materialhas exploredagainin the secondhalf of the
nineteenthcenturyusuallyfor cheapnessandfireproofingcharacter.
While thestoneandwood appearas naturalsubstances,brick, iron andglassare
homogeneousby-productswhereasconcreteis a compositematerial.Althoughthe
19thcenturywasawareof thedurabilityandthestrengthof thematerial,it never
manifesteditself as the innovativestructuresof iron (Coalbrookdaleor Crystal
Palace).
Mies's concreteskeletonconstructionsin Weissenhofsiedlung(Fig.2.7)gavechance
to developa flexible planimetry.With its white cubic volumes,open plansand
machineagedetailsthe housingexhibitedthe characterof what was latercalled
"The InternationalStyle". A purist rationalist considerationindeed was a
combinationof economic,technicalandaestheticfactors.In theeventof allowing
functionalvariablesinside,anabstractouterformcanalsobeacceptedasfunctional.
Thisis whatMies hassupportedin oppositiontoacompleteformalattitude.
Corbusier's"Domino" concretehousingsystem(1914-15)(Fig.2.8) designedto
servethe needsof modemsocietyin harmonywith the mass production.The
concreteskeletonof cantileveredslabshasbeensupportedwith six columns.The
ideawasto arrangemodemdwellings which were simple, rectangularandeasily
producedwith mass-producedcomponents.Corbusierwas in needof definingthe
elementsof a new architecturallanguage.The Domino systemallowed new
freedomsin thepositioningof partitionsandgeneratedtheprincipleslike - freeplan,
freefacadeandflatroofterrace.As theelementsof thestructure,thecolumns,floors
androofshavebeenexpressedin theiridealandpureform(Curtis 1996,p.85).This
designconcept,evolvingtheabstractmodulationschemes,hasfreedthemodemman
from the dependenceto traditionalconditions and let him to transformthe
environmentadaptedtohiswayof life.
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Fig.2.7.Weissenhofsiedlung,Mies, 1927;(source:Curtis 1996)
Fig.2.8.DominoHousing,Le Corbusier,1914-15;(source:Curtis 1996)
AfterthetwoWorld Wars,concretebecamethematerialof hygienicbuilding,social
massproductionandtheindustrialeconomy.Abovethefunctionalqualities,all the
materialshavesemioticqualitiesaswell.For thisreason,concretehasa connotation
of industrialprefabricationfor satellite towns and precastpanel housing. It
recommendeditself for thedesignof wide-spanfactories.The assemblylines were
easilythreadedin thefactorywhichrequiredcheapness,standardization,fireproofing
andunobstructedspan(Curtis,1996,p.81).
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Fig.2.1O.Maillart'sbridgeovertheReineatSwitzerland,1910;(source:Pevsner1968)
Perrethasdecidedthattherightformsfor reinforcedconcretewererectangularones
becauseof the simplicity of making with standardsections and aesthetic
expectationsof the material.Differing from Perret's system, Corbusier has
introducedthe idea of separationof fill and frame.Based on this idea, he has
presentedtheconceptof openplan,openspaceandopenfacade.
2.2.2.Tectonicdimensionofarchitecturalspace
Technologyas "techne"in the Greek senseof reasonedintelligence,followed a
systemof rules, relatedto some kind of an artisanalproduction.For Greeks
architecturewas definedas the form giving capacityof the materialsince the
materialis limitedin scale,theknowledgeof "joining"and"fixing" is needed.Thus,
"tectonics"wasa combination:thematerial,procedureof joining andform.In short,
thetectonicpotentialderivesfromthepoeticarticulationof thesubstance.
Thequestionof theoriginof architecture(Fig.2.ll) anditsrelationto constructionis
illustratedin Laugier'sbook"An Essayon Architecture",Paris 1755.The primitive
hut(Fig.2.l2)wasdescribedasa formcomposedof fourtree-columnsanda simple
gable-endroof withbranchesshowedby a femalefigure.The clearnessof structure
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Fig.2.lO.Maillart'sbridgeovertheReineatSwitzerland,1910;(source:Pevsner1968)
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pointsto therationalisticideasin architecture.On theotherhand,it presentsthree
constructivecomponents:nature,mankindandarchitecture(Hartoonian1994,p.84).
Fig. 2.11.Originsof hut;(source:Crowe 1995)
Fig. 2.12.Laugier'sprimitivehut,anillustrationbyLaugier,1755;(source:Lambert1993)
Fig. 2.13.Joints inClassicalarchitecture,Porphyrios;(source:Porphyrios1991)
As D. Porphyriossays, "building is not a constructionfor necessity,but the
ontological experienceof tectonics, revealing the ontology of constructing"
(Fig.2.l3). For instance,the tectonic expressionof Paxton's Crystal Palace is
derivedfromtheorderof thepartsandthearticulationof thejoints. The ec1ecticist
approachin post-modernarchitectureusesattachmentson theconstruction,which
aredecisivein thissense.Theyare"scenographic"ratherthan"tectonic"or theyare
"representational"ratherthan"ontological"in character.
In 1973,in "Structure,ConstructionandTectonics",EduardSeklerdefinedtectonic
as:"expressivityarising from thestaticalresistanceof constructionalform in a
way that the resultant expressioncould not be accountedfor in terms of
structureandconstructionalone"(Frampton1995,p.19).
CitedbyFrampton,whatNorberg-Schulzhasobservedasa connectionbetweenthe
compositionalorderandtectonicassemblyis, "Spatialorganization(composition)
maybedescribedwithoutreferringto a particulartechnicalsolution,butcharacter
cannotpossiblybeseparatedfrom theprocessof making"(Balamir1996,p.195).
In hisbook"Studiesin TectonicCulture",Framptonmentionsaboutthetectonicand
tactiledimensionof architecture.With his terms,"tectonicis definedas theart of
joinings".He putsforwardthedistinctionbetween"tectonic"and"atectonic"which
wasproposedby Sekler,and what is referredby "atectonic"is the construction
whosetectonicelementsarehidden.As an example,Framptonmakesremarkof
PeterBehren'sAEG turbinefactorywherethetectonicandatectonicclearlycoexist.
Ononehand,thereremainsthetectonicpin-jointedsteelframesandontheother,the
atectonicomerbastions,failingto carrythecantileverof theroof (Frampton1995,
p.21).He saysthatalthoughtectonicmeantconstruction,it is a poeticconstruction,
theconstructionwhich interprets.Similarly,for somepost-modernarchitects,like
Graves,Venturi or R.BofilI, the reveal of the structureor the joints of the
constructionis nota partof theirdiscourse,in otherwords,whatis interpretedis not
theconstructionitself.
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2.2.2.1.MaterialI Joint I Detailing
Takingup 'thewhole'asthebuildingand'theparts'astheintegralcomponents,the
problemis how to assemblethe latterso as to come up with the whole which
possessesarchitectonicqualities.In otherwords,theexpectationof thearchitectural
academiais to comeup with morethanthesomeof theparts.Consequently,the
material and constructiongains a narrative role. Both in modernist and
postmodernistdiscourses,thiswayof revealingis identifiedasapoeticact.
In thewritingsof Marco Frascari2andVittorio Gregotti3,thearchitecturaldetailing
was acceptedas an initial point and a concept.First, opposingto the abstract
perceptionof detailingin modernistraditionin post-waryears,theyemphasizedthe
importanceof constructionand detailingin architecture;secondly,theypointed
outthe expressivevalue of materialand joining in relation to the physicaland
historicalenvironment.
This remindsusthereturnof ontologicalpresenceof things,asHeideggermentions,
thenaturalintegrityof humanlife and the act of constructing.In this way, the
combinationof thespiritof materialandtheactof constructingmeantanintegration
with the spirit of place. The act of constructing,mentionedabove,involvesa
tradition.For this reason,Gregottidid not approvethe integrationof different
industrialfields with architecture,becausethis brings the end of tradition of
constructingwhichexcludesa culturalheritage.
In Classical architecture,constructional detailing and decorative detailing
(Fig.2.14)werelinkedandthemakingof detailingwasgivenbacktothecraftsman.
As Framptonmentioned,the tectonicdimensionof constructiondoes not deny
'ornament'and adds that "all forms of joining are potentially forms of
ornamentation".Any kindofjoint servesasanornament(Akcan,1997/11,p.43).An
importantaspectof classicalthoughtwas its 'ontologicalunderstanding'and the
2 "TheExerciseof Detailing"by VittorioGregotti,(Nesbitt1996,p.494-497)
3 "TheTell-the-TaleDetail"byMarco Frascari,(Nesbitt1996,p.498-514)
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ontologicalrelationbetweenman,toolandnature.Forexample,Scarpasupportsthe
ideaof craftsproductionin buildingandrejectsthecomputerizedtechnologywhich
becomesdominantin the industrialage.Theseapproachesare partof individual
statementsafterthedoctrinalmodernistapproachesof thepost-waryears.
Scarpa,asmentionedin theabove,is distinguishedbybeinga partof a tradition.He
canberelatedwiththewayWrightreconstitutedthewholewith conceivablejoints.
It is saidthathis discussionswith themanualworkersabouttheconstructivecraft
andelementsaretheproductsof sitecontext.He carriedthesoul of local artistic
traditionandthefeelingfor materialthroughthecombinationof differentmaterials.
Details are the celebrationsof craftswork (Fig.2.15).His truth to the nlanual
constructionwasemphasizedis hisdesigns.While thehingesandthejoints between
thedoublecolumnsweretechnologicallyclever,theydid not reflectdirectly the
mechanicalproduction.Also, thezigzagoutlinesaretheexamplesof carpentryof
theclassicalarchitecture,butnothistoricistin style(Fig.2.16)(Los 1994,p.8-26).
Fig.2.14.ClassicalArchitecture(theunityof constructionanddecoration);(source:Frampton1995)
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Fig. 2.15.Scarpa(detailshowingtheutilizationof differentmaterials)(source:Los 1994)
The tectonicnatureof Scarpa'swork hasbeendisplayedby Frascari,showingthe
double-facedpresenceof technologyas "techneof logos"and"logos of techne".
This dimensionhas been characterizedby a reciprocityof "construing"and
"constructing".With his words"At the time of theEnlightenmenthe rhetorical
techneof logoswasreplacedby logosof tee/me.Construingbecomesthemannerof
productionof signsthatarethe details,while constructingis a counterpartin the
generationof detailsHowever,in Scarpa'sarchitecturethisreplacementdid nottake
place.Thereis a union of constructionand construingin the makingand useof
details"(Nesbitt1996,500-514).
2.2.2.2.Tectonicexpression
The earliestuse of the term "tectonic" in English datesfrom 1656,meamng
"belongingto building". In 1850,Karl OtfriedMUllerdefinedthetermas 'a series
of arts which form and perfectthe vessels,implements,dwelling and placesof
assembly.We call this string of mixed activities tectonic; their peak is
architecture.'(Frampton1995,p.4).But, firstelaborationin themodernsenseis by
Karl Bottischer'swith his book"The Tectonicof theHellenes"in 1844(Quantrill
1991,p.6).Botticherdistinguishesthecore(Kern-form)fonn of thetimberraftersin
GreekTempleandtheartisticrepresentations(Kunst-form)of the sameelements.
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His interpretationof tectonicas a whole includesthe framedpresenceand the
relief sculpture(Frampton1995,p.4).As Mitchell Schwarzerhaswritten,Botticher
hasproposedthatthe beautyof architecturehasderivedfrom the explanationof
mechanicalconceptsrelatedto the constructivedemandsas well as the artistic
considerations4(Frampton1995,p.82).
The tectoniccan not be separatedfrom the technological,becauseit is formed
bothby thetechnicalandthesymbolicdimensionof theobject.
By theinOuenceof Miiller (Frampton1995,p.4),Semperputforwardthefourbasic
elementsof architecturebasedontheCaribbeanhut(Fig.2.17)thathesawin the
Fig.2.16.Scarpa(facade,zigzagmotif);(source:Los 1994)
4 Schwarzer,Mitchell, "Ontologyand Representationi Karl B6tticher'sTheoryof
Tectonics",]ournelof theSocietyof ArchitecturalHistorians,1993.
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Fig. 2.17.Semper'sCaribbeanhut,1851;(source:Frampton1995)
GreatExhibitionof 1851:!.theearthwork,2.thehearth,3.theframework,and 4.the
enclosure(membrane).In broad terms,he classifiedthe building craft in two
fundamentalprocedures:
• tectonicsof frame,withlightweightlinearcomponents(tendstowardsthesky).
• stereotomicsof earthwork,with repetitive,heavyweightelements;load bearing
masonry(tendstowardsearth).
"Architecture,like its greatteacher,nature,shouldchooseandapply its
materialaccordingto thelawsconditionedby nature.If themostsuitable
materialis selectedfor theembodiment,heidealexpressionof a building
will of coursegainin beautyandmeaningby thematerial'sappearanceas
anaturalsymbol"(Semper1989,p.102).
Whathasbeendefinedby Semperaretwo principlesof formsof construction:the
post-and-beam,or trabeationandbearingwall construction.Seriesof constructions
arearrangedaccordingto theevolutionof buildingpractice.An argumenthasbeen
made by Porphyrios that architectureconstitutesa poetic expression of
constructionalpriorityarisingfromits naturalevolution.On onehandthereremains
Semper'searthwork,andontheotherdematerializedCrystalPalaceof Paxton's.
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As Semperhasemphasized,ceramics,carpentry,masonryandweavingwerethefour
industrialartswhichcorrespondto thefour elementsof architecture.The hearth,or
thecenter,hasderivedits formfromceramicsandmetalwork.Theroof, terraceand
enclosurewererelatedto theskills derivedfrom carpentry,masonryandweaving.
Thehearthandtheroofweretheessentialpartsof theseelements.
Sempermaintainedthat the earliesttectonicelement/structuralrtifactis "knot"
referringto theprimarybuildingcultureof the tent(Fig.2.18).Accordingto him,
perhapstheoldesttechnicalsymbol.In architecture,in ceramicsandgenerallyin all
thearts,thenetwasusedfor thedecorationof surfacesandappliedin a structural-
symbolicway.Thebegilmingof buildingconstructioncoincidedwith thebeginning
of textiles.Knot referringto joint, is impliedby Semperwhensucha transitionis
expressedfrom thestereotomicbaseof a buildingto thetectonicframe(Frampton
1995,p.86).
Fig. 2.18.Semper's(knot,joint) ; (source:Frampton1995)
Theimportanceof "montage"as "jointing"or "assembly"alsostemsfromSemper's
thought.As Hartoonianmentions,montageis notonlya modeof makingsharedby
a productionprocess,it alsoembodiesan experienceof fragmentation(Hartoonian
1994,p.26-27).This fragmentationdenotesthe absenceof transferringtradition,
includingthecraftof architecture.
Semperhasmarkedthatbothdecorationanddressing,apartfromthetectonicframe,
aresocloselyboundtogetherthatit is impossibleto separatethem.It is oppositeof
thepositivisticunderstandingof constructionand interpretationof ornamentin
VioIIet-Ie-Duc'spoint of view. For Violet -Ie- Due, form is the realization of
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construction and material. For Semper, the tectonic evolves out of the
metamorphosisof materialandtheskills thatarealreadyat work.
In architecturaldiscourse,Heidegger'sunderstandingof techne is defined as
tectonic.The meaningof tectonicgoesbeyondconstruction.While constructionis
simplyputtingtogetherthearchitectonicelementssuchascolumns,beams,walls
and roofs with respectto gravity; tectonic is the reveal of meaningof these
architectonicelementsbeyondtheir structural rationality.Betweenthestructural
utility and the analogicalrepresentation,there remains the tectonic.Physical
propertiesand methodsof constructionshouldnot beregardedas thefunctional
and technicalconcernsof building,but shouldbeconsideredas thecomponents
of thearchitectural form with a potentialityof symbolic,aestheticand cultural
content.
2.2.2.3.Tectonicqualitiesin modernarchitecture
To analyzethe tectonicqualitiesin modemarchitecture,somepioneersof theera
will beexemplifiedbelow.Althoughtheydiffer in expression,theysharethesame
tectonicsensitivity.
AugustPerret'sachievementwasusinghis facadeto expressbothhis materialand
reinforcedconcretestructure.He usedferroconcretein thewayHenri-Labroustehad
usediron.As anexample,to catchthesightviewof theSeineandtheEiffel Tower,
largewindowswereusedwith a u-frontedplan in apartmentblocksat rueFranklin
(Curtis1996,p.76) (Fig.2.19).The differencebetweenthe frameand the infill is
distinguished,althoughtheconcretepostsandbeamswerecladin terra-cottandArt
Nouveautiles.This is whyPerretis somuchinterestedin theexpressionof boththe
skeletonandthecarpentrywhichevokesthecarpenterof tektonof theGreeks.
Everythingseemedto growlighterin thebeginningof 20thcentury,thusthevery
thinstructuralelementseemedto connectthebuildingto theground.For instance,
withGarageRuePonthieu(Fig.2.20)of 1905by theexposedstructuralconcrete,the
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betonarmeaestheticwas utilized by Perret. Variationsin the depth of beams,
exposedmaincolumns,thebeamsjoining themandtheindustrialsashglazingwas
rarelyusedin thosetimes.Indeed,theflexibilityof planningwitha gridof concrete
columnswasneededfor thecirculationandparkingof thecars.
An architecturallanguagehas been fonned by letting the constructionto be
perceivable.For him, thevisualexpressionof materialis importantas well as the
constructionalsystem.In his main theoreticalstatement,publishedin 1952,he
writes:
"Architecture is of all theartistic expressionstheonemostsubjectto
materialconditions...Constructionis themothertongueof architect.The
architectis a poetwho thinksand speaksin termsof construction.The
large buildings of our time presupposea framework,a framework
renderedin steelor reinforcedconcrete.The frameworkis to a building
whata skeletonis to an animal...Justas theskeletonof an animal,the
frameworkof abuildingmustbecomposed,rhythmic,balancedandvery
symmetTical"(Frampton1995,p.153).
Fig. 2.19.ApartmentblockatRue Franklin,AugustePerret,1902;(source:Pevsner1968)
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Fig. 2.20.GaragePonthieu,AugustePerret;(source:Benevolo1989,V.l)
In his earlydomesticarchitecture,WrighthadvisitedJapan andint1uencedby the
repetitiveorderof Japanesearchitecture.On the otherhand,smoothshapingof
machinetechnologydirectedhis designapproach.In his designs,thesameideaof
modulargridandorderis variedonthebasisof thelocalcircwnstancesandit wasan
"economic,democratic,mechanized"expressionof labor savingin constructionas
well as his architecturalconcept.In Allice Millard House in California (1923)
(Fig.2.21),Wright,who calledhimselfasa "weaver",useddoublewalls formedof
texturedlightweightblocks,knittedwith steeljoints. Thesedoublewalls of solid
reinforcedslabs,inspiredfrom the texturedtreesin nature,were supportingthe
climaticcontrol.(Frampton1995,p.109).
At JohnsonWax AdministrationBuilding(Fig.2.22)(1936),weseehowtheconcept
of "organic" is applied to his architecture.The concretecantileveredtree-like
columns were used (axis mundi or the tree of Enlightenmentin Buddhist
philosophy).Thesecolumnsarefastenedwitha membraneof pyrexglasstubingand
let him to developa curved corner profile which Framptoncalls a "modern
streamlinedaura".
Beginningwith thestereotomicsof brickconstructions,Mies exercisedthetectonic
expressionof glassandsteelin 1927in a Semperiansense.In hisdesignslike Crown
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Hall, lIT, SeagramBuilding and Nationalgaleriein Berlin he goes into a
monumentalismof technology.The importanceof his brick houseslies in their
materialexpressivity.Qualityof thematerialitself andtheexpressionof detailing
projectshisaphorismthat"God is in details".Glassis demandedin a skeletonframe
tectonicsystemwhich sustainsa spatial freedomand free plan. Similarly, the
tectonicvalue of BarcelonaPavilion is gainedby the free-standingcruciform
columnsandtheplaneswhicharesetalone.
Fig. 2.21.Wall detailingof AlliceMaillardHouse,Wright,1923;(source:Frampton1995)
Fig. 2.22.JohnsonWax,Wright, 1936;(source:Frampton1995)
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Accordingto Mies, "each materialhasits specificcharacteristicswhich we must
understandif we wantto use".In his steelconstructionsthestructuraldetailsare
reducedtoa minimalexpression,eventhesteelcolumnis reducedintoa singleicon.
As the columnsare not connectedwith beamswhich are perceived,theydo not
appearas an elementof the wholeconstruction.The columnsandbeamsdo not
define the frameof construction,and do not let the columnsto gain a tectonic
character.On theotherhand,theirmaterialandsectionimpliestheirconstructional
function(Bilgin 1998,p.72-75).With an avant-gardeunderstandingof space,in
Nationalgaleriein Berlin, frame appearsas an infinite plane in spacewith its
cruciformverticalsupports.Mies's architectonicsyntaxlies in the discourseof
column and wall. The column as a formativestructuralelementis strongly
emphasizedin BarcelonaPavilion,andTugendhatHouse(Fig.2.23).In thesehouses,
anykindof excessiveelementis removedfromtheplanandthewallsarereducedto
a stateof partition(Hartoonian1994,p.72).Thewallsareliberatedfromthestateof
being load bearingelements,and their separationfrom the column residesa
dialecticalrelationship.As a result,thewall andcolumnacquirenewmeanings,a
tectonicexpression.
As Mies indicates,thetriumphof universaltechnologyhasconcentratedon"how"of
technique.Like the othersof his generation,he recognizedtechnologyboth as a
destroyerandprovider.He admittedit as the"inescapablematrix"of thenewera.
The art of techniquefor him, meantthe spiritualizationof teclmiqueby tectonic
form.
In recentstudiesof Kahn,just to getrid of theugliness(as he identified)of joint
construction,he designedcontinuostubularstructureswith theelementsunitedby
welding(Fig.2.24).Another point, this utopic projectwas composedof a light
structurein order to show the industrialnatureof the material.This continuos
tubularstructuresalloweda continuosflow of force in one material.(Frampton
1995,p.212).
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Furthermore,he advocatedtheideaof hierarchicspaceas well. The separationof
served (primary) and service (elevators,service cores, lavatories,etc.)spaces
includedtheideaof givinga tectonicstatus,a hierarchicalimportanceto services,as
thestructuralframe.Accordingto Kahn,just like theartist,thearchitectmayalso
wanttorevealhowhisworkcameout.
Fig. 2.23.TugendhatHouse,Mies, 1928-30;(source:Curtis 1996)
Fig. 2.24.Tubularstructure,Kahn;(source:Frampton1995)
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Richard's Medical ResearchLaboratory(f'ig.2.25) showed vanous aspectsof
tectonicexpression:
• theuseof hollowstructure(airexhaustandintaketowers)
• articulationof servedandservicespaces
• thefull integrationof mechanicalservices
• gravitational/levitationalexpressionof staticweight
With a brutalistapproach,Kahn had consideredthat the building itself should
expressitsownmanifestation.
In modernsense,tectonichas not only concernedwith the structuralform. The
tectonicarticulationlinkingfromPerretto Kahnhasthesimilarcharacterof tectonic
expressionwhere the constructional articulation has maintainedthe spatial
articulation.Problemarisesin theconceptof space,butwhatis distinguishedin the
examplesgivenabove,is thatthemodernarchitecturedid notpresentitselfwith an
immoderatearticulationsof space,butwith pureandhonestlanguageemphasizing
itstectonicquality.
Fig. 2.25.Richard'sMedical,Kahn;(source:Frampton1995)
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2.2.3.Machineaestheticsandmechanizationin architecture
In Germanytheproblemof mechanismwasa processbeginningwiththefactoryhall
constructedwithmechanicalmethodsof engineeringconstructiontotheaestheticsof
thefinalproduct.Platonicidealizationof beautyof geometricformsleadedtowards
amachineaesthetics.
2.2.3.1.Standardtypesof productionleadingto a style
Accordingto therationalistslike Muthesius,theaimof theGermannationshouldbe
advancingwith thepossibilitiesof theindustryandawakenthepowerof designers
and craftsmen.Industrializationwas displayedas a governmentpolicy. In the
WerkbundCongressin 1911,theaestheticsindependentof materialquality,theidea
of standardizationand the abstractform were introducedas the basesof the
aestheticsof product design (Bahnam 1992, p.72). As an opposition of the
individualisticapproach,Muthesiusproposedtheconceptof "typical".The 'standard
types'of homogenous tyle spreadout both in architectureand in other artistic
disciplinesin Germany,whichcarriedthetracesof themilitarydiscipline.At first,a
specificaestheticdirectionwas not determinedthoughit was not the point of
departure.
In theearly20thcenturyasthetheoriesof Taylorism5~F. Taylorwastheoriginator
of the scientific management;and Fordism6 were set forth, the standardsof
efficiencyadjustedfor the functioningpartsof the machineswereappliedto the
movementsof the workers in the new large-scalefactorysystem.This system
requireda mechanismdetailedin all aspectsof productandtheprocessremovedthe
coincidencesof anykind of personalinitiatives.In Taylor'ssystem,which included
"timeandmotionstudies",the workersareequaledwith the laws,principlesand
rulesof the"science"of theirjob. Thesystemincludedfourbasicprinciples:
5 Taylor's"Theprinciplesof ScientificManagement"hasbeenpublishedin 1911(Harvey
1996,p.147).
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1. productionwas standardized;the productswere original in the
artisanalsenseof producing,but by standardizationthey became
'copies',
2. production was mechanized,as the product was standardized.
Specializedmachineswere used for each componentor special
production,
3. insteadof theworker,theproductionlinehasmoved,
4. accordingto thetheoriesof Taylorandhis 'timeandmotionstudies'
the way of organization was determined. Defamiliarization
(fragmentation)hasbegunby the separationbetweenthe laborand
mental.
TheFordMotorCompanyin 1903,statedtheircommitmentonstandardization:
"TIle way to makeautomobilesis to makeoneautomobilelike another
automobile,to makethemall alike,just like onepin is anotherwhenit
comesfromapin factory"(Lambert1993,p.48).
Fordistproductionmodelbeginningwiththeautomotiveindustryhasspreadoverthe
otherindustriesbytime(Harvey1996,p.150-163).
In 1930,Gropius' buildingblocks in Berlin, nearGenossenschaftsstadt(Fig.2.26)
weremetaphoricallydesignedlike theassemblylines,thedifferentiatedautoandthe
pedestrianroadslike theroadswhich separatedtheassemblyline andtheproduct,
andfinally the parkingarea like the stores.The characterof the building block
providedtheequalconditionsfor eachhouseandrationalizedtheproductionprocess
whichpredicteda siteorganizationsimilarto thefactorysystem(Bilgin 1994,p.79).
ForGropius,themachineandaccordancewithindustrialproductionwasa necessity.
Theideawasto forma newguildof craftsmen,referringto theseventiethcentury's
6ThefirstFordistproductionhasbegunin 1913aftertwoyearsthatTaylorhasmanifested
hisideas(Harvey1996,p.43).Fordism,which hasdevelopedslowly in ABD before1939,
spreadoutin EuropeandJapanafter 1940(Harvey1996,p.159).
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traditionalguilds,but withouta classdistinctionwhichmadea boundarybetween
craftsmenand artist. The process elevateda secularizationin architectural
production.
Fig. 2.26.BuildingblocksatGenossenschaftsstadt,Gropius;(source:Bilgin 1994)
Gropiusmaintainedthata newconceptionof beautyhasoccurredwith progressin
thoughtandtechnique.In this way,machinewith its perfectutility, economyand
simplicity,becameanidealmodelforartisticcreation.
On the other hand, the influence of machineswas not only concernedwith
constructionaland aestheticqualities.Machines,hencethe mass-productionwas
valued by designersfor ideological reasons,particularlythe left-wing side.
AccordingtoMoholy-Nagy:
"111ereis no traditionin technology,no conSCiOusnessof class or
standing.Evelyonecanbe themachine'smasteror its slave...This is our
century- teclmology,machines,socialism...it is our task to carry the
revolutiontowardsrefonnation,to fightfor a newspirit to fill theforms
stampedoutby themonstrousmachine".(Lambelt1993,p.22).
In the beginningsof 20th century,Italy was still a countrywhoseeconomyhas
dependedon primarilyon agriculture.The technologicaldevelopmentshad also
effectedItalyandtheexpectationsof theindustrialcitywerebeganto berealized.A
changewas observedfrom a societydependedon agricultureto a society of
technology.The processof industrializationbeganwith thesteampower.Motoring,
rapid transmissionand automobilismwere broughtup a vision of world where
machinerywasan acceptedpartof life. "The TechnicalManifestoemphasizedthe
dynamicagainsthestatic"(Bahnam1992,p.107).
Marinetti,in hisbook"Le Futurisme",introducedthreethemesfor thedevelopment
of modemdesign:
eoppositiontohandicraft,
etheun-monumentalrchitectureof democracy,
ethepowerstationasanapotheosisof technolohlJ'(Bahnam1992,p.124).
The Futurists opposedto the antiquewith the Futuristic aestheticsof giant
locomotives,tunnels,ironcladsand racingcars. The imageof the technological
societyandarchitecturewerevisionedin Le Futurismewith an orientationtowards
theworldof machineryandtechnology.
"...live in high tensionchamberswherea hundredthousandvolts flicker
throughgreatbays of glass. They sit at control panels with meters,
switches,rheostatsandcommutatoratrightandleft, andeverywherethe
rich gleamof polishedlevers.111esemenenjoy,in short,a life of power
betweenwalls of iron and crystal;theyhavefwniture of steel,twenty
times lighter and cheaperthan ours. They are free at last from the
examplesof fragilityandsoftnessofferedby woodandfabricswiththeir
ruralornaments...Heat,humidityandventilationregulatedby a briefpass
of the hand, they feel the fullnessand solidity of their own will..."
(Balmam1992,p.12S).
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The mostimportantfeatureof theFuturistarchitecturewas beingtemporaryand
growingold, sothateverygenerationwouldbe in needof buildingits own cityand
environment.Recognizingtheproblemsof planningof theindustrialcity, Sant'Elia
drewthesketchesof CittaNuova,thethreedimensionalcityjoining thebuildings
and the communicationnet, the railwaysunderand below the streetsat various
levels.Most of thesketcheswerein thefonn of perspectivedrawings,nottheplans,
buttheimportanceof futurismlaid in thecelebrationof newmaterials,progressive
attitudesandmechanicalanalogies.
After theRevolutionof 1917,thenecessityof nationalconstructionoccurredasthe
beginningof modernistraditionin SovietUnion. In 1920s,therewasa distinction
like modernismand a synthesisof culturalheritageas a resultof questioningthe
architectureof thenation,as it wasseenin 1980sin theWest- modernismversus
postmodernism(Powell 1991,p.7-9).
"Theideologyof productionor theimageof theideologyof highlymechanizedwork
became,the authenticmanifestoof the Constructivists."(Tafuri 1995,p.148)The
movementdedicateditselfthroughtheunityof science,industryandart.Ginzburg,
in hisbookof 1924,hepointedto themachineasa modelof spatialorganizationof
buildingtypes."With two stageanalogybetweenthemachineandthe factory,the
factoryandthe civil building,he formulatedthepracticalstepsof futuremodel"
(Cooke1995,p.89).The importanceof Ginzburg'stwo stageanalogy(Fig.2.27)laid
in its spatialsolutions,becauseneithertheengineeringstructurenor the machine
itselfgaveanexpressivespatialsolution.The ideawascomposedof the connotation
of spatialorganizationwith the collectivepartsof the machine.The essenceof
machinecamefromthenakedconstructivenessof itscomponents.
Chemikov,in "The Constructionof ArchitecturalandMachineForms",statedthata
constructionwasconsistedof variouspossiblecombinationsof elements(Fig.2.28).
These possible combinationswere summarizedas a)Insertion,b)Clamping,
c)Twisting,d)Embracing,e)Mounting,f)Bending,g)Coupling,h)Piercingandso on
(Cooke1995,p.I13). Thesevariationsin thecombinationof elementswereconnoted
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to theorganizationof architecturalfictions.Constructivistshaddeeprespectfor Le
Corbusierandadoptedhis ideasasprinciples.
Fig. 2.27.Two stageanalogy,Ginzburg,1924;(source:Cooke 1995)
Fig. 2.28.Possiblecombinationsof elements,Chernikov;(source:Cooke 1995)
2.2.3.2.A Corbusienapproachto themachineaesthetics
WhenLe Corbusierhas first published"Vers une architecture"in 1923,he made
comparisonsbetweenengineeringconstructionsandarchitectonics.He admiredthe
harmonyof designsof grainsilos, factories,ships,airplanesand cars."Engineers
producearchitecturefor theyemploya mathematicalcalculation,whichderivesfrom
naturalaw, andtheirworksgiveus the feelingof harmony"(Le Corbusier1946,
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p.9). Silosandfactorieswerepraisedfor thecleardistinctionof spaces,andparallel
to this, the forms and surfaces.Ships and airplaneswere praisedfor the clear
expressionof theirfunctions.
In hisbook,thetempleof Paestum,Parthenonandautomobileswereplacedsideby
sideto emphasizetheideaof "standards"(Fig.2.29).Thebasicpartsof temple- the
columns,thefrontal;andthebasicpartsof theautomobile- thewheels,thechassis,
thelightsweredefinedas"standardtypes"in a system.The ideaof standardunitsin
a carledtotheideaof mass-producedwellingsto solvethehousingproblemof the
post-waryears.His analogybetweentheClassicalArchitectureandmachinedesign
wasrepresentedas "selectionappliedto a standard".He had spokenof the new
dwelling as a "machinefor living in". In this way, he meantnot a mechanistic
"machineaesthetic",but rathera rationalityin plan and serial productionof
architecturalcomponentswhich serveda completefunctionality,like in Maison
Citrohan(Fig.2.30).
Fig. 2.29.Standards,Le Corbusier;(source:Le Corbusier1946)
Thenewtypeof dwellingproposedby Le Corbusierwasfreedfromtheexcessesof
thecustomarydwellingsandclaimedto gainmorelight,greeneryandusefulspaces,
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forexampleby factorywindowsor industrialskylights.Dom-i-nohouseswith frame
systemof reinforcedconcreteconstructionpoints out the major aspectsof Le
Corbusier'sarchitecture:breakwith theclassicallanguageandits self-referential
capacityasanaestheticobject(Hartoonian1994,p.36). Dom-i-no houseswere a
Fig. 2.30.MaisonCitrohan,Le Corbusier,1922;(source:Curtis 1996)
manifestationof the modernattitudetowardnature,technologyand cultural life.
Althoughhepraisedthematerialsandtechniquesof engineering,heemphasizedthat
architecturemustgobeyondsuchworksandcreateitsownlanguageandaesthetics.
Le Corbusierdescribedbuildingsproducedof "all componentsof a piecemadeby
machinetoolsin a factory,assembledasFordassemblescars".However, thehouse
built like an airplanewhich appearedas the mass-productionhouseswas the
realizationof Sant'Elia's architecture.
2.3.TechnologicalProgressin theAge of Modernism
Whilequestioningtherelationshipbetweentechnologyandarchitectureup until the
informationage,thetechnologicaltoolsweremechanicallyuseddevices.Beginning
with the 18th century,with the introductionof new technologiesand related
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materialsinto buildingtechnology,relevanceof thetruenat~reof technologywas
seenin the structuresof engineering.While all kinds of idealistthoughtswere
directedtowardsthe comingfuture,to the scientificreality,engineeringwith its
directimages,materialsandconcretesolutionstookchargeof thepresentday.
The craft of buildinghasbeentransformedin lieu with the disseminationof the
buildingknowledge.The craftof buildingchangedfrom an apprenticesystemto a
mathematicallydefinedprocess(Doremus1994,p.34).
By the effect of industrializationin the beginningof 20thcentury,undecorated
abstractforms were significantlyusedwhich glorified the machineaestheticsin
placeof handwork.Evenso,in onehandthecraftswork,on theothertherationalist-
technologistendenciesconstitutedanoppositionin thefieldof architecture.Even in
thefoundationprogramof Bauhausin 1919,thearchitects,sculptorsandthepainters
supportedthe idea of return to handicraft.Extrinsic scientific researchesand
techniques,andtheintrinsicthoughtsandbehaviorswereattemptedto bebalanced.
Gradually,designingandproducingprototypesfor theindustrywasconsidered.
Architecture,in a sense,is a phenomenonwhich determinesits beingby certain
technicalpotentialities.After theexpressionistor cubistaestheticdiscourseswhich
gavebirthto twentiethcenturymodernarchitecture,anarchitectureof a strongand
functionalistypehaveoccurred.Eitherbyhandor bymachine,architecturegoverns
the role of havinga symboliccharacter.Thus, modernarchitectureembodiesa
dilemma,the massproductionandthe uniqueness.For this reason,the examples
selectedin thepreviouschapterincludedboththeoneswhicharetotallyproducedby
industrialmethodsandmaterialsandtheoneswhichmaterializeits uniquecharacter.
In one of his arguments,Le Corbusier explainsthat Metal HousesProject in
Lagny are modularly designedfor to be repeatedin different places,but the
componentsembody a plastic and expressionistenthusiasm,and yet, the
symbolicmanifestationof architectureremains.This is like a cardesign,just how
amodelis multipliedfor thousandsof time,butstill preservesits uniqueness.
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Chapter3
TECHNOLOGICAL EXPRESSION IN THE AGE OF
INFORMATION
3.1.Theoriesoftechnologyin theageinformation
In 20thcentury, all aspectsof life are housedon oppositionslike technological
production/ craft production;function/ expression;aestheticnecessities/ social
necessities.The paradigmswhichwe facein post-modernconditionarc"electronic
communicationtechnology","post-capitalistconsumingsociety"and"simulation".
It is agreedthatundertheinfluenceof technologicaldevelopment,industrialsociety
which is actuallydatedfromthebeginningof nineteenthcenturyentersa periodof
transitionequalin importanceto thetransitionbetweenpre-industrialandindustrial
society.
The informationtechnologyopensupa possibilityof beingeverywherethroughour
hyper-textualweb-links.An understandingleadingto a non-placeorientedspace
takescommand.In a world whereit is impossibleto be tied to a certain,concrete
space,spacesareinteractivelyeffectedbytheotherspacesthatarephysicallyso far.
Relationswhich arenot physicallyobservedmay effectthe identityof the space
morphology.Whilethecommunicativespaceis enlargingitself,thephysicalspaceis
limited with its boundaries(Akcan 1994,p.39-51).In addition to that, mass
productionandmassavailabilityis extendedto theideaof ubiquity(predominance)
(Coyne1995,p.79).
Bahnamcharacterizesthe2ndmachineagewith highlydevelopedmass-production
whichdistributedtheelectronicdevicesto widerpartsof society.In theinformation
age, technologyis increasinglybecomingelectronic,less mechanical.And as a
productiontype,countrieswhichareexcessivelyindustrializedattainto a condition
that is called post-industrialization.From many aspects,althoughthere seems
similaritieswiththe1stone,itscharacteris newaccordingto thetypeof production.
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Advantagesof manynaturaland syntheticsources,light metals,new alloys and
plasticsarebeingused.
On the otherhand,machines,devicesand developmentsin computertechnology
engenderedthefull automaticfactories.Although,industrywasmechanizedin 19th
century,automationsystemwas latelyoccurredin thesecondhalf of 20thcentury
withtheintroductionof assemblyline.A systemwhichcompletelyremovesthehand
labor,findssolutionsdependingonthetechnicaltools.Man onlygovernstheroleof
anapplicator.
In "BeyondMechanization",Hirschhorndeterminesthepost-industrialwork by the
developmentof modernproductiontechnology.He arguesthattheold mechanical
productiontechnologywasrigid whichemployedbuilt-inmechanicalcontrols.He
continuesthat,thenewpost-industrialtechnologyemployselectroniccontrolsthat
canbeoperatedseparatelyfromthemachinestheygovern(Feenberg1991,p.94).
Informationtechnologyis distinguishedfrom the earlier machinetechnologies
accordingto the applicationof machinesin a certain process.Although the
informationtechnologyis usedto reproducetheprocessof replacingmachinesfor
humanneeds,it is quitedifferentfromthepreviousones.Theprocessis basedonthe
ideaof the translationof an informationby an automated eviceto an automated
action.Also, theautomated evicesregisterdatafor theseactivities.For example,
computer-based,numericallycontrolledmachine tools or microprocessor-based
sensingdevices.By thiswaynot theinformationis translatedinto product,butalso
theproductinto data.It introducesa dimensionof reflexivity,an apparentprocess
sharablein twoways.
Accordingto ShoshanaZuboff, informationtechnologyis characterizedby two
fundamentalduality~"On one hand,the technologycan be appliedto automating
operationson thebasisof a logic thathardlydiffersfrom thatof nineteenth-century
machinesystem-replacethehumanbodywith a technologythatenablesthe same
processesto beperformedwithmorecontinuityandcontrol.On theotherhand,the
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same technologysimultaneouslygeneratesinformation about the underlying
productiveandadministrativeprocessesthroughwhichanorganizationaccomplishes
itswork" (Teich 1993,p.347).This technologypresentsitselfwithsomecontinuities
anddiscontinuitiesdependingonthehistoryof industry.While it continuesthelogic
of machineproduction,it rationalizesthe work and decreasestheneedof human
skills. The process,also,requiresmoreinformationcontentto configurethenature
of work with a new organizationwhich demandsnew social relationships.This
dualitydoesnotinvolveanopposition,buttwointegratedpurposes.
In a milieu like this,takingpartin thedisciplineof architectureandexpressingthe
tectonicvalueof a constructionin thetraditionalsenseconstitutesonesideof the
problem,becausewhatis mostlyexpressedtodayis thenewproductionprocess,the
materialandthedetailingwhichbelongtotheseconcepts.
3.1.1.Socialbackgroundofthesocietyintheageof information
The characteristicsof an informationtechnologyorientedsocietyareconsideredas
thefollowings:
• a technologicaladvance developedby computersand information
technology
• changesin theworkplacehaseffectsonthenatureof thesociety
• reorganizationof materialworldbynewtechnologies
• technologicaltransformationengenderingnew organizationalbehaviors
andcollaborativerelationships
DanielBell proclaimsthat,indicatingthepost-industrialsociety,the"new class"is
notconstitutedbytheindustrialists,butthescientists,engineersandmathematicians
of thenewintellectualtechnology.The institutionalbaseis no longerthefactory,but
theuniversity.It is still admittedthatsocietyis structuredby its technologyandrun
byitspractitioners(Kumar,1974,p.131-132).
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As Bell mentions,understandingof natureas the realityof humanlife has been
transformedto a newunderstandingof realityof post-industrialsocietywhich are
techniques,toolsandtheworlddefinedwiththetechnologicalterms.
Mass mediabecomesthe imagecreatorin thepost-industrialsocietyby usingthe
powersof electronicdevices.The"popculture"erectedbythepost-industrialsociety
reinforcestherepresentativepowerof imagenotonlyin everydayculture,butalsoin
architecture.
3.1.2.Interrelationsamonghuman/ technology/ nature
It is theageof informationwhentheenergycrisisandtherelationbetweenhuman,
technologyand naturehas been mostly questioned.Thus, the sectionwill be
examinedaccordingto theenergyconsumption,climaticandenvironmentalfactors
actingondesignandtheintelligentbuildings.
3.1.2.1.Energy consumptionin construction
Accordingto an adjustableand continuousrelationof humanbeingsand nature,
humanisticandsafetechnologyis required.The crisiswith whichthecontemporary
worldof moderntechnologyis faced,arethedestructionof theliving environment,
insufficientnatural sources,inhumantechnologicalsystems(orders),etc. Is it
possibleto developa humanistictechnologyto solve all theseproblems? The
technologicalimprovementsmustbedirectedtowardstherealneedsof humans.
Althoughthemoderntechnologyis a productof humanbeing,it showsa progress
dependingon its own laws and principlesandthis is differentfrom the laws and
principlesof thedevelopmentofliving nature.Accordingto itsdimension,speedand
intensitynaturestopswhenit is needed,on theotherhandthemoderntechnology
neversetsa limit to itsown.
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As E.F. Schwnacherstated,theprimaryfunctionof technologyis to decreasethe
workpowerof humanbeingwhichheis boundedtocarryfor surviving.Thetypesof
work with whichthework poweris decreasedsuccessfullyby technology,arethe
productiveones that need proficiency.Through this processof adjustableand
continuousrelationof humanbeingsandnature,whatis requiredfromthescientists
andtechnologistsare:
• availableandcheapenoughtoreach,
• suitablefor smallscales,
• methodsandinstrumentswhichgetalongwell with thecreativityof humans
(Schumacher1979,p.39).
It wastheprojectof YonaFriedman,in 1960s,whichincludedthecriteriamentioned
above.It was an utopianurbanisticproject,dissectingthe city into two structures
primary -infrastructure-and the secondary-changeable-.The secondaryinfill
elementswereinsertedin a primary,spatialstructureand involvedthe userin the
shapingof thespace.WhatFriedmanhassuggestedwastheordinarypeoplemaking
useof new technologiesby designingtheir own homes.A kind of "useroriented
architecture".
Especiallyaftertheenergycrisisof 1973,theideaof more-for-lesswasdeveloped
and studieswereintendedto producethebasisfor futureenergyrationing.Major
recommendationswere made for reducingthe energy consumption.The first
recommendationwasthesubstitutionof componentsandstructuralassemblieswhich
require less energyfor their embodiment.Second,energyconservationin the
manufacturingprocess.Thethird onewas particularlyconcernedwith desigiland
includedthe productionof more efficient buildings consuming less building
material (Pawley 1990,p.97).By the integrationof mechanicalsystemsand the
designof thebuildings,efficiencyhasbeenobtained,andthisletthedevelopmentof
anewkindof professioncalled"buildingtechnology".
In architecture,the crisis brought forward the conceptsof solar design and
alternativeenergy.Intelligentandhighlysophisticatedwaysof buildingallowedfor
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theeconomicuse.Fuller's 1960utopianprojectfor a two-milesdiametergeodesic
dome created a controlled environmentwhich corroboratedtechnological
'ephemeralization'for thebenefitof futurelife. Energy and architecturerelated
thinking of Fuller encouragedhim to designmegastructureprojectsall over the
world. In his Dymaxian design - combinationof the words 'dynamic' and
'maximum'- maximumfunctionalpotentialwith minimummaterialand energy
input is tried to be realized(Fig.3.1).This is what "designingscience"as Fuller
called.To advancean efficientman-madeenvironment,Archigramand Japanese
metabolistsworked011 projectsaswell aslFriedman andFuller.Americanarchitect
RoyMansonwrotein 1977that:
"Neither the smallestcottagenor the largestmetropoliscan ever be
completelyisolatedor cutoff fromnature.Whatweshoulddo is building
uponthis fact insteadof fightingagainstit. Insteadof expandinggreat
quantitiesof energyand materialresourcesto createand maintainan
artificialenvironment,biologicalarchitectsfollow two approaches: first
theyseekto usenatureas a modeland designbuildingsthatapplythe
structuralprinciplesfoundin nature,andsecondtheyuy to developways
in whichnatureitselfcandotheconsu'uctionwork.We shallcall thefirst
approach'biomorphic'and the second'biostTUctural'" (Pawley 1990,
p.106).
Fig. 3.1.DymaxianHouse,Fuller, 1929;(source:Curtis 1996)
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3.1.2.2.Climatic andenvironmentalfactorsactingondesign
Consideringthe energyinput mentionedin the previoussection,the skyscrapers
todaytakingplacein big cities,shouldnot be regardedin theconventionalsense,
becausetheyrequirespecialsystemsas a causeof theirdenseuses.Thesesystems
aredemandedbothfor theirstructuralrigidityandfor themechanicalandelectrical
systems.Two basisareconsideredfor theirdesign;first, the spatialconfiguration,
second,the climaticand environmentalfactors.The approachto climateoriented
designis knownasthe"bioclimatic"approachordesignrelatedto theclimateof the
place.Thesebuildingscanbeanalyzedthattheyserveto thecompatibilitybetween
thebuildingandthenaturebyusinghightechnologyin theirfonnation.High levelof
environmentalinnovationis succeededin thesetechnicallysophisticatedbuildings
andit is ratherusedasaprototypein mostof theirdesignstrategy.
In MesiniagaTower,in Malaysia,plantingstartsfromthebottomof thebuildingand
spiralsit in theterraces(Fig.3.2).The solidsandvoidsfonnedbyboththeglassand
aluminumcladdingsandtheterracesprovidea distinguishedandsmartviews.Solar
shadingsandnaturalventilationis usedsuccessfullyon thefacade(Yeang,Hamzah
1997,p.15-21).
Similarto thisbuilding,ShanghaiArmouryTower(Fig.3.3)is alsodesignedbothto
representan urbanicon,andto be a low-energybuilding.The landscapedterraces
areplacedatdifferentpointsto actasbufferzonesbetweeninsideandoutside.The
curvedscreenson the facadeact as multi-functionalfilters againstthe weather
conditions(Yeang,Hamzah1997,p.37).
Triangular plannedCommerzbankheadquartersbuilding has also sky gardens
(Fig.3.4).The gardenlevel rotatesin every fourth floor of the building. It is
demandedthat the building shouldbe transparento radar,thus the claddingis
~
constructedasglass.
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Fig. 3.2.MesiniagaTower inMalaysia,Ken YeangandT.R.Hamzah,1992;(source:Yeang,Hamzah
1997)
Fig. 3.3.ShanghaiArmoryTower,Ken YeangandT.R.Hamzah,1997;(source:Yeang,Hamzah1997)
Oneof themostimportantpropertiesof Commerzbankis itsclimatizationsuggesting
energyconsumption.The 14m.highscreensthatprotectthegardenscanbeopened
at thetop, to controlthemicro-climateandbalancethe freshair intakeunderthe
appropriatecircumstances(Fig.3.5).Like theventilationof theatrium,the offices
which are nearerto theperipheryof the buildinghavethe advantageof utilizing
naturalventilation.The balancebetweenthemanuallyandautomaticallycontrolled
parts,are generatedby both peopleand machines(Davey 1997,p.26-39).The
building'sskinis coveredof twooverlappinglayerswitha naturallyventilatedcavity
betweenthem.The first layeractsas a sunscreenandfilter controllingtheflow of
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sunshine,air pressureandtheeffectof snowandrain;while theinternallayersare
motorizedby a systemwhich open up and allow the air to circulate(Fontana
1997,p.37).
In order to reducethe chimneyeffect in the atrium, it has been separatedby
horizontal glasses 111 every twelfth floor. The electro-mechanicaland the
architecturalproblemshave beencoordinatedin the early stagesof the design
process.
By adaptingan appropriatetechnologyto the traditionaland testedmodelsof
environment,J M Tjibaou CulturalCentre(1991-97),by RPiano, hasone of the
latestexamplesof thisapproach.The wooden-semicircularenclosuresupportedby
steelcableshavea connotationof reedhutsof the local environment.As Steele
identifies,it is a sustainablepracticereflectingthe"pre-existingtypologiesandlocal
materialswitha relianceon naturalventilation"(Steele1997,p.291).Piano'sworks
aregenerallyconnectedwith theideaof sustainability,buthis handlingis different
fromusingonly solarenergy.He treatsit asan intelligentapproachbeginningwith
thesettlementof thebuildingat thesite.Sustainabilityinvolvesa seriesof criteria,
suchas,ventilation,mass,material,breeze,etc.
Fig. 3.4.Commerzbank,Foster,1992-1997;(source:Davey1997)
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Fig. 3.5.Commerzbank,high-screens,Foster,1992-1997;(source:Davey1997)
3.1.2.3.Intelligentbuildings/ Interactivematerials
The intelligentstructuresrefer to the works in the field of mobile robotics.
Investigationsondifferentfieldsbeyondthescopeof architecture,suchasaerospace
anddefenseindustrybasicallyhavecommontechnicalinterests.Of thefact thatthe
aircraft and spacetechnologiesutilize more sophisticatedsensingand control
technologies;like embeddingsensorsin structuralcomponents.Environmental
conditionsarecautiouslycheckedwithfiberopticstrands.
Opticalfiber is usedto determinethemagnitudeandlocationof forcesby sensing
applications.Thesesensingsystemsaremodeledon biologicalsystemsin theway
the signalscirculatein the humanbody. "Structurallyintegratedoptical neuro-
systems"havebeendevelopedwhich arecapableof sensingposition,orientation,
rotation, displacement,deformation,temperature,pressure,structuraldamage,
frequency,vibration,acousticwaves,voltageand magneticfields (Krueger 1996,
p.29).
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At theuniversityof Vermont,HustonandFuhr,theopticalfibersensorsareinstalled
in concreteandon steelsubstrates,andthereactionof thecomponentduringits use
is observed.Furtherapplicationsof sensortechnologiesin architecturalapplications
arethethermalsensors,motiondetectorsandphotosensors.In intelligentbuildings,
sensorsplaythekeyrole.Sensorsautomaticallyallowvariouspiecesof equipmentin
buildingto staywithin their optimumrange.All the processis supportedby the
computertechnology. The control of the systemrequiresa complex flow of
information(Ohba1992,p.128).
Despite of the modeling of the biological systemssensor technologyhas a
distinguishingcharacter,that is adaptability.Adaptationis appliedto structural,
mechanical,circulationand communicationsystems.It providesa changein the
environmentalconditionsof a building.Intelligencein thiscase,is relatedwith the
economyof buildingconstruction,operationandmanagementwhichletustodiscuss
aboutwith the termssubsumeefficiency,optimizationand control.Fiber optic
networksandactivematerialsmentionedabovesupplythebuildingwith"a measure
of selfawarenessandreactivity".
Krueger suggeststhat architecturemay acqUIreelementsof adaptabilityand
interactivitythroughthe implementationof techniquesunder developmentin a
variety of fields - amongthem artificial intelligence,robotics,and intelligent
materialsand structures,and thesecapabilitiesenablethe architecturalorganism
(Krueger1996,p.29).
Thedepthof knowledgein differentstudyareasis professionalizedthata teamwork
is required.Especially, for the buildings which require large and complicated
systems,the architects,expertsof buildingtechnology,engineersand maybethe
manufacturersneeda collaboration.The scienceof materials,transportation,quality
of techniquesshouldbe all carefullyconsidered.Ove-Aruprecallsdesignstaking
place after this production technologyas "science-guideddesigns". Arup's
statementreflects the mentalthinkingof post-warsocietyconcerningwith the
efficiencyof industrialproduction.The origins of this computerbasedSCIence,
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called cyberneticshas its onginS In 1950s. Invisible systemsof electronic
communicationandproductionchangesthewaytoconceivearchitecture.
This process,developedby the adaptivemachineschangesthe relationof human
with natureand naturalenvironment.Insteadof a fixed purposeof machines
deviatingnature,machinesadaptthemselvesto theorganicprocessof nature.With
thesamepurpose,thebuildingswhicharedesignedasa totality,composedof these
adaptablemachinesgainaneutralcharacterin therelationof humanandnature.This
neutralitymaycausea reductionistapproachin thetectonicsensitivitycorroborating
withtheinstrumentaltheoryin architecture.
3.2.The impactsof technologyon the organizationof architecturalspacein the
ageof information
Buildingtechnologyandmaterial,thetectonicdimensionof spaceandtheaesthetic
concernsof informationagewill beexaminedin thissection.
3.2.1.Building technologyandmaterialin theageof information
Accordingto the architectswho utilizedhigh technologyin theirdesigns,today's
designprocessshouldincludethefollowingcriteria:
• Mobility.and the rapid change.The rapidlychangingsocial and technological
patternrequiresspacesbecomingsmallerandhigWymechanized.It meansmulti-
functionalusesofarasdesignis concerned.
• New engineeringtechniques.Examplesof theseare new materials,structures,
totalenergyconceptsandfeedbackof ideasfromothersourcessuchaselectronic
andaerospaceindustry.The productionengineeringbecomesan integralpartof
designapproach.A contributionwiththestructuralengineeris required.
• New techniquesof management,skilled programmingand briefingtechniques
(FosterV.l, 1991,p. 107).
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3.2.1.1.New techniquesof construction
Techniquesof building changewith the introductionof each new materialand
methodof construction.Design approacheschangealso with new designtools.
Traditionally,in architecturalpracticethecomputeris viewedasa sophisticatedtool
tomechanizemanualprocesses.
In industriallyproducedprocess,traditionallyside-basedtechniquesarereplacedby
thefactory-controlledcomponentsto achievea higherstandard,speedandeconomy.
The componentsare adaptedto specific requirements.A technologicalshift is
markedfromusingready-madeto custom-madecomponentswiththeintroductionof
computercontrolledroboticstoolsin thefactory.This designdevelopmentis closer
to productdesignthanto conventionalbuildingdesignandhasits own flourishing
crafttradition.AdvancedCAD technologiesallowconceptstobeexaminedin three-
dimensionalplasticity.Laser-cuttingandothertechniquesenableto transformdesign
into model or final product.By CAD systemsthe integrationof databasefrom
conceptualdesignthroughto constructionandbeyondis aimed.
With the help of specializedtasks,the architect,the chief-builder,constructsby
drawinganarchitecturaldesign,animaginaryconstructionof a futurebuilding(Ellis
1997,p.37).
3.2.1.2.New materialsin buildingtechnology
J.Baudrillardwroteabouttheauthenticqualityof syntheticmaterialsandemphasized
thatwhat is neededfor the assimilationof new materialsinto cultureis time and
experience.Steel,glassandreinforcedconcreteweretherevolutionarymaterialsin
thebeginningof 20thcentury.On theotherhand,theyweretheforerunnersof high-
strengthalloysandcomposites.For instance,mostproductswith high-performance
of structuralpropertiesare manufacturedout of carbonfiber: racingcars, sailing
boats,andevenaircraftandaerospaceindustries.
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The basic idea is to exploit two differentmaterialsto createa compoundwith
superiorpropertiesto the individual components.Hybrid materialcomponents,
mostlytherecycledor recomposedmaterials,hasshiftedtheemphasisfrom"truthto
materials"to "truthto programandprocess"(Walker1997,p.66-68).Thecomposite
materialsopenupthewayto unpredictableconstructionaldevelopmentsnotonlyfor
the industriesmentionedabove,but also for architectureand otherbranchesof
design.
3.2.1.3.Technologytransferin architecture
Technologytransferis a term, usedby CharlesKimball in 1967,who was the
presidentof the Midwest ResearchInstitute,referringto "a processwhereby
techniquesand materialsdevelopedin one creativefield, industryor cultureare
adaptedto servein othercreativefields,industriesorcultures".
Adaptationof an industryfrom onecreativefield to anotheris not a newconcept.
Romanshadusedlightweightmarinetechnologiesfor theconstructionsof theroof
of Collosuemor thedomeof SanVitale,A.D. 547,wasconstructedwith thousands
of earthenwarepodsfor lightness(Pawley1990,p.145).
Therearemanywell-knownexamplesof technologytransferin thefield of applied
science."Glassfiberwasfirstdemonstratedin 1893asa dressfabricin combination
with silk, beforeit wascombinedwith resins.Polyethylenesheeting,like polyvinyl
chloride,wasoriginallyusedfor wiring insulationin the 1940s;thenafterthewar,
bothwereusedfor packaging,andthenincludingflexibleimpermeablemembranes
for buildingconstruction.Teflon wasoriginallyusedin thepurificationof uranium
for thefirstatomicbombs;onlylaterdid it becomea 'non-stick'coatingfor potsand
pans,andeventuallya self-cleaningfinishfor architecturalfabricroofsasbig asthe
5.5million-squarefootHaj terminalat Jeddahairportin SaudiArabia,designedby
SOM.
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Polyesters,combinedwith glassfibers,showedsuchstrength,flexibility thatthey
wereusedin themanufactureof militaryradioaerials,thenbegunto be usedon a
larger scale for hand-laidup boat hulls; then hand-laidup car bodies,baths,
washbasins,toilets and showers.Epoxy-ceramiccoating was used to provide
resistanceto the exposedsteelwork in Sainsburysuperstoreby N. Grimshaw"
(Pawley1990,p.141).
TheWichitaHousesdesignedbyFuller recalledthemetallicsleeknessof anairplane
usingthelight-weightalloysdevelopedin aircraftindustry(Fig.3.6).
In mostof Foster'sdesignsideas,materialsand techniqueswere borrowedfrom
othertechnologicallyadvancedsourceslike aircraftandautomobileindustrywhereit
is appropriate.This is alsowhyhecallshisdesignapproachas 'appropriate',butnot
'high-tech'.PVC roofing originally from automobileindustry,plastic aluminum
panelsfrom aerospace,raisedfloor systemsfromjetliners,photochromicglazing
fromjet bombers- connectedwiththetheoryof Fuller(Pawley1990,p.152).
Fig. 3.6.WichitaHouse,Fuller,1946;(source:Pawley1990)
It is a way of pushingthe boundariesof building technology.For instance,in
SainsburyCenter(1978),superplasticaluminumcladdingpanelswere one of the
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first usesof this materialin buildingindustry.It is easyto form and stretchthe
malleablematerialslike lightweightcompositematerialswhen heatedwhich are
developedfor aircraftindustry.Also, the techniqueusedfor givingform to these
materialsneedcompressedair pressesandlow-costtools (FosterY.3, 1989,p.14).
The removablepanelsfor raisedfloor systemare madefrom lightweighthoney-
combsandwichmaterialusedin thefloorsystemof Boeingaircraft.
Neoprenejointing systemprovideda weatherproofconnectionbetweenadjacent
panels.To provethe integrateddesignapproachthis systemformedan archetypal
productforFoster.
Oneof thelatestexamplesfor thetechnologytransferis exemplifiedbyF.O.Gehryat
theartgalleryin Bilbao,Spain.Formof thebuildingis basedonthefracturedplanes
and cont'ortedcurves,thus it exceededthe conventionalbuilding construction
methods.The CATIA software,developedbytheFrenchaeronauticalfinn Dassault,
translatedthehand-builtmodelsof Gehryto theon-screenmodelsby digitizingthe
certainpointson theedgesandthesurfacesof them(Slessor1997,p.43)(Fig.3.7).
By this way, the transfonnednumericdatawas transcribedback into a modelto
recorrectthe surfacesand the volumes.BOCAD, a new softwaredevelopedfor
bridgeandhighwayconstructionwasusedto generatethe3-D structuralcomputer
modelsandtranslatethemodelinto 2-D drawingsor CNC (computernumerically
controlled)datafor the configurationof the steelmembers(Slessor1997,p;44).
Eachstructuralcomponentis markedandbarcodedin ordertorevealitscoordinates
in CATIA modeling.Eachpieceis placedin its positionasdefinedby thecomputer
witha methodusedin aerospaceindustry.
The mostlyindicatedsubjecthereis alsothecapabilitiesreachedby theelectronic
industryin thepost-industrialage.The computeris usedto rationalizetheintuitive
conceptof Gehry and generatethe structuralconceptwith its constructional
components.Havinggreateradvantageslike beinglighter,warmerandcheaperat
thattimesheetsof titaniumwereusedinsteadof stainless teel(Leclerc1997,p.73).
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Fig. 3.7.Bilbao,screenmodellings,Gehry,1997;(source:Leclerc1997)
3.2.2.Tectonicdimensionof spacein theageof information
High-techarchitecturehas beenselectedto exemplifythe tectonicdimensionof
spacein theageof information.
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3.2.2.1.High-Techarchitecture
If themodernisterabeginningwiththetwentiethcenturyis called"thefirstmadline
age",in termsofBahnam,thentheagewhichgainstheprofitof electronicsis called
"thesecond","thepost-industrial","theageof ephemeralization"or theagewhere
"highlydevelopedmassproduction"is takenasthedominatingforce.Conceptslike
flexibility,changeandlightnessareadvancedandconsidereddeeply.A furtherstep
of flexibility in the spatial articulationis the three dimensionalextendibility.
Flexibility in building is regardedas the adaptabilityof both spatial and
constructionalcomponents."The integratedbuilding component"has allowed a
multi-functionaluse.In additionto that,lightnessandtransparencyin materialare
theotherdistinguishingfeaturesof thehigh-techspace.
The term"high-tech"in architecturesymbolizestechnologyas well as usingit -
differingfrom the otherindustrieslike electronics,computer,robots,etc.This is
becausearchitecturehasa stylisticcharacterin eachepoch.Althoughthehigh-tech
architectsare anxiousaboutthe label "high-tech",the critics continueto draw a
distinctionbetweenthehigh-techstylesof USA andBritain(Davies1988,p.6).The
examplesfor thefollowingtopicsaregenerallyfocusedonthedesignsof "high-tech"
architects.
Much of the high-techarchitect'swork has beenequaledwith low energy
consumingdesigns.As thefollowersof modernarchitecture,theydiffer in the
way theyrelatethemselveswith nature.Insteadof seekinga dominanceover
nature,theytry toorganizeaharmoniousrelationwiththeenvironmentandthe
naturalwayofliving.
The architecturalpracticetakesparticipationwith computertechnology.One of
thesereasonsis thebuildingindustrywhichhasbeenorganizedin thisdirection.The
computerizedtechnologyprovidesa flexibility in productdesignratherthanmass
production,which is calledthe"rationalizationof building"by high-techarchitects.
72
In this regard,a tectonicsensitivitycanbe achievedby thetechnologyusedin the
informationage.
3.2.2.1.1.Influential precedentsof high-tech
The constructorsof nineteenthcenturyinfluencedthehigh-techdesignersof today
with thepoeticsof structure,technologyandtransparencyin theirdesigns.Suchas,
Maison d'Alsace - knownas "Maison de Verre" (1928-1932)(Fig.3.8)a steeland
glass structurecomprisedof demountablecomponents,built in Paris by Pierre
ChareauandBernardBijvoet(Mezgeroglu1992,p.64)or theprojectsof JeanProuve
who adaptedtheindustrializedsystemsandmethodsof productionto hisphilosophy
of architecture(Steele1997,p.18).
ThesteelandglassconceptofMies andthe"dymaxian"principleof designbyFuller
had greatinfluences.The systemdesigner,Ezra Ehrenkrantzhas concentratedon
schoolbuildingsystemscalledSCSD (SchoolsConstructionSystemDevelopment)
in 1964(Fig.3.9).The systemonly concernedwith the environmentalservicing
(involvingthestructuralroofdeck,air-conditioning,lightningandpartitions)andleft
thearchitector thebuilderfreeto finish off theappearanceof thebuilding(Jencks
1985,p.75). In most of Foster's school design,this systemlet him to put the
following criteria:deepplan,aerodynamicbuildingskin, kit grid of construction,
visibleintegrationof serviceandstructure,freeplanning(FosterV.l, 1991,p.182).
Fig. 3.8.MaisondeVerre,PierreChareauandBernardBijvoet,1928-31;(source:Curtis 1996)
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Fig. 3.9.Schoolsystems,Ehrenkrantz,1964;(source:FosterV.I 1991)
3.2.2.1.2.Constructionalpropertiesactingondesign
A commonmethoddevelopedby thehigh-techarchitectsis industrialproduction.
Following stagesare distinguished:program,concept, design, model testing,
technicaldrawinganddevelopmentof prototypes.After this,theproductionbegins.
For high-techarchitectslikeFoster,Rogers,Hopkinsor Grimshawbuildingis always
the built. It gainsits characterfrom theconstructionalcharacteristics(FosterY.2,
1989,p.158). A custom-madeproductionpreferred by thesearchitectsallows
them to imitate a craft technique to the machine production. By this way,
conservativebuildingindustryis caughtby theotherindustriesin the technological
era."Hand-madeby robots" asFostercalls. In spiteof their industrializedorigin,
thefollowingexamplesaremostlyone-offstructuresconfirmingtheideathatmass-
productionis notnecessarytogeta successfulsolutionoutof industrializedmaterials
and detailing. This proves that, althoughhigh-techinvolves an industrialized
process,the high-techarchitectsare called as "custom-tailorsworking in metal"
(Rosenberg1976,p.159).
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3.2.2.1.3.The buildingtypologiesof high-techarchitecture
More typicalexampleof high-techbuildingsaretheindustrialones.This is because,
the industrialbuildingsare in need of being constructedin a short time with
maximumefficiency,thustheyincreasinglyforcethelimitsof buildingtechnology
andstrivefor bettersolutions.Buildingswith longspans,airports,offices,markets,
the leisurecentersare the following typologieswhich generallysharethe same
characteristicswiththeindustrialbuildings.
3.2.2.2.Spatialandarchitectonicqualitiesin High-tech
The spatialand architectonicqualitiesof high-techarchitecturehas beenstudied
accordingto the conceptslike flexibility/change/adaptability,integratedbuilding
componentandtransparency/lightness.
3.2.2.2.1.Flexibility / Change/ Adaptability
The early modernistsproduceda machineage architecturein a sensethat their
monumentswerebuilt in a machineage,asBahnammentioned.Thebuildingsof the
secondmachineageareintentionallyincomplete,becausein therealsensetheygive
permissionfor flexibilityandchange.The adaptationof buildingsto otherusesover
timeis arequirementof "the ageof ephemeralization",becausethemodernsociety
is in needof changingitselfaccordingtothequickconsumption.
Especially,the industrialbuildingsneededa fast andmechanizedconstruction.A
lightweight shed enclosing a simple space is required. Depending on the
circumstancesof the companyfor futureneeds,flexible and movablepartitions
whichhavetheabilityto changethespaceorganizationarepreferred.Elementslike
flexible partitions,seatingelements,demountablesteel partitions,horizontalor
vertical sliding doors or panelsare used.The commonknowledgefor factory
buildingswasalmost,theofficeatthefrontanda productionareaattheback.After
the widespreadof clean industry,this hierarchicalspatialorganizationhas been
replacedby a differentapproachto conventionalindustrialbuildingwith one roof
umbrellaover a more democraticworking environment.Since the industriesare
cleanindustries,fewproblemsarecreatedbytheintegrationof separatefunctions.
Foster'sRelianceControlBuilding,thefirst industrialbuildingthatwasconstructed
byTeam4, hasa simpledescriptionfor thisconcept.Thecross-headetailingabove
thecornerstanchionsprojectedthatanextensionin aneast-westdirectionis possible
(Fig.3.lO).At thesametime,theseelementshaveexhibitedanaestheticfeature.
Different from the industrial buildings, an early example,a seminal for a
"lightweightflexiblehouse"wasgeneratedbyEamesin 1960s(Fig.3.11).However,
Eameswasoneof thosearchitectswho wastakenasa modelbyhigh-techarchitects
likeFoster,Rogers,etc.stoodbetweenthetwoeras- the1standthe2nd.Designof a
house as a basic unit for living developedby the possibilitiesof industrial
technologies.Everythingwas mobile in the houseexceptthe basic frame, the
structuralsystem.
Fig. 3.10.RelianceControl,stanchion'sdetailing,Foster1965-66;(source:FosterV.l 1991)
In the sameway, differing from the two-dimensionalflexibility of Miesian or
Corbusiandesignapproach,a conceptof three-dimensionalflexibilitywassupposed
to berealizedin PompidouCenterProject.In thisbuildinga changebetweenfloors
anddifferentlayersis consideredwhenit wasfirstdesigned,on theotherhandit was
neverachievedbecauseit neededan expensiveconstructionsystem.Anyway,the
problemis to takeflexibilitya stagefurtherandintroducingtheideaof flexibilitynot
76
only in the partitions,but also in the permanentelements.These buildingsare
incompletein theirform,readytobeenlargeableordemountable.
Fig. 3.I 1.EamesHouse,1960;(source:INeuhart, M.Neuhart,R.Eames1989)
"As thereis no buildingwithoutwaterandelectricpower,therewill beno building
withouttheclimate-controlin thefuture".This waswhatFullerhaddreamedabout.
In a climate-controlledenvironmentthe componentparts are no more called
buildings.A totalflexibilityis obtained,becausedivisionbetweeninsideandoutside
is vanished.
Servedand servantspacesis a planningstrategyandalso importantfor technical
concerns.As themainstructurelastsfor 50years,thetechnicalequipmenthavelife
spanof 10 or 15 years.While maximumflexibility is achievedin servedspaces,
arrangementof theequipmentbecomeseasier.The ideais firstadvocatedbyKahn in
the Medical ResearchBuilding wherethe servicespacesare subordinateto the
servedlaboratoryspaces.Distinctionof spaceswhichmeansthatdifferentfunctions
shouldbedesignedin differentspaceswasanattitudeof modernistradition.
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Contrarytothetraditionalhigh-risebuildings,in HongKong ShanghaiBank,Foster
placedtheservices,thestructureandtheelevators,not in thecenterof thebuilding
which would consistof a heavystructuralcore, but at the externalsurfacesas
moduleswhich let an openplan.Modulescontainingthe toilet facilitiesand air-
conditioningplantshavebeenmanufacturedin Japan (FigJ.12). A mobilityanda
flexible office planninghave been achievedwith the exposedescalatorsand
structureindicatingthespatialpartition.
Fig. 3.12.HongKong Bank,modules,Foster,1979-85(source:FosterV.3, 1989)
Module structuresfor mechanicalandelectricalservicesis not indeeda problemof
engineering,becausetheideaof moduleis anarchitecturalidea.Therearetwobasic
approachestotheuseof modules:
• attachingthe modulesinto a fixed infrastructureof serviceslike 'living pods'
(dwellingcapsules)asit is representedin Kurokawa'sCapsuleTower,
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• takingthe servedspaceas a fixed elementand the serVIcesas the 'plug-in'
moduleslike theservicemodulesof Hong Kong ShanghaiBank. The modules
whichhavebeenassembledon thebuildingsitestructuredtheservicetowerson
theperipheryof thebuilding.
Themoduleconceptconsistsof bothflexibility,demountabilityandmassproduction
aswell. Grimshawhasalsodesignedtoiletmodulesoutof stainlesssteelandusedin
his industrialbuildings(Davies1988,p.ll). The advantagesto useplug-in-podsis,
firstspeedinguptheworkonbuildingsite,andsecondhighqualityof production.
Theconceptof flexibilityis possiblewiththeideaof mobilityof componentsandthe
wholeof thebuilding.In theprojectsof Archigram,it wasalreadypredictedthata
new vision of the city of the futureworld will be generatedof the plug-ins.The
primordialway of industrialproductionoffereda standardizationof factory-made
products.Most of thebuildingswhich carrythe labelof "high-tech",arecustom-
made.This is acceptedasa furtherstepin industrialproduction.
As part of a spatialdifferentiation,the exposedstructure or the constructional
componentsbecamea distinguishingfeatureof designapproach.At thesametime,
the exposition of a structural system with primary colors provides an
omamentationalcharacter.
Technically, the exposureof the structuremay cause some difficulties when
protectionis concerned.Whetherit is concreteor steelframe,if it is a multistory
building, its structureshould be encased.If it is steel framed, like in Center
Pompidou,water-coolingfor columns,dry-insulationfor trussesor the spray-on-
fireproofingfor the joints mayberequired(Davies 1988,p.9). The steel framed
structureof Hong Kong Bankwasproposedto be protectedby a thin ceramicfiber
blanketfixedontoit. This cementiouscoatingwasdevelopedfor thatproject.Later,
becauseof the thicknessandheavinessof concretewhich nearlyrequired50mm.
thickness,"a reinforcedaluminumfoil cement-basedcoating" with a thicknessof
12mm.is applied(FosterV.3, 1989,p.219)(Fig.3.l3).
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A British high-techarchitectNicholas Grimshawis distinguishedby his organic
approachof expressingtheskin andbonesof his buildings.A transitiontowardsa
moreorganicexpressionis observedbetweenhis pressbuildings;from Financial
TimesPrintWorks,London1988,totheWesternMorningNewsBuilding,Plymouth
1993.Plymouthbuilding(Fig.3.14)with its ship-like form has a connotationof
Plymouth'snavaltradition.It wasnotonlya symbolicrelation,butalsoa reflection
of practicalthinkinganddetailingof navalengineering.The glazinghasbeenhung
onthegreatcurvedcolumnsspacedoutsidethebuildingwhichalsosupportheroof
structure(Fig.3.l5). The curvaceousfacadeaffirminga totaltransparencylike the
FinancialTimesPrint Works,presentingwhathastakenplaceinsidethebuilding.In
thesearchof a connectionamongorganicskeleton,structuraldesignandits wayof
expressionGrimshaw and Calatravahave similar tendencies.This tendencyis
exemplifiedin Grimshaw'srailwaystationasoneof themostimportantarchitectural
typologies.Apart from a symmetricalrailway shed,the sectionof the building
changeson thelongitudinaldirectionaccordingto thesitelines.The easternsideof
the shedhas coveredin stainlesssteeland the westernside in glass leavingthe
structureconversely(Fig.3.16).The glass shed takingplace underthe structure
joined with accordiongasketsin responseto the thermalexpansion(Steele1997,
p.90).
Demystification of technology,in terms of exposmgthe structureand the
componentsand determininga distinctionbetweenthe servedand servicespaces
help to revealthe technologicalcharacterof thebuilding.The distinctionbetween
thestructureandthecladding,theglassenclosureof workingpartsof thebuilding
are disclosed in order to infonn the observerhow the building works. The
distribution of structural, mechanical and spatial componentsdecentralize
technology.By decentralizationmen'scontrolovertechnol06'Yis increased.By this
way, neithergiving an autonomouscharacternor lookingat it just as a tool, but
demystifyingtechnologyanddecentralizingits control,a self-possessedrelationboth
liberatingourselvesoccurs(Bonavia1986).
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Fig. 3.13.HongKong Bank,cementcoveredstructure,Foster,1979-85(source:FosterV.3, 1989)
Fig. 3.14.PlymouthBuilding,Grimshaw,1993,(source:Grimshaw1993)
Fig. 3.15.PlymouthBuilding,glazingdetail,Grimshaw,1993,(source:Grimshaw1993)
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Fig. 3.16.WaterlooInternationalTerminal,Grimshaw,1993;(source:Grimshaw1993)
3.2.2.2.2.Integratedbuildingcomponent
Themainideawhichis carriedoutwiththeintegratedbuildingcomponentis thefull
varietyof activitieswith minimumconstraints.Integratingthe componentstakes
placeasa decisionof design.By usingmulti-functionalcomponentsa simplicityin
detailingis alsoachieved.
As Martin Pawleyhasmarked,"themosthighlyevolvedcreaturesareactuallythe
masterpiecesof componentspecializationandmulti-functional(whatFuller called
'synergetic')assembly,which meansthatspecializedcomponentsperformmore
thanone functionand thusoptimizethe performanceof all othercomponentsby
reducingtheirload"(Pawley1991,p.29).
A verysimpleexamplefor thisconceptwasobservedin RelianceControlBuilding.
The fluorescentlightinghasbeenusedin the rescessesof the roof deckingas a
reflectorandthesecondarybeamswerereplacedin orderto allow thesetubesto fit
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exactly.It was a simpleidea,but at theendformeda unifiedwhole (FosterV.1,
1991,p.81).
The thematicconceptfor SainsburyCenteris openand clearspacefor the main
areas,thusthetrussstructurecontainedthedistributionof serviceswithin its depth
(Fig.3.17).The samedepthis alsousedto containfor smalIfacilities.The structure
hasbeenreplacedbetweenaninnerskinof perforatedlouvresandanoutersystemof
interchangeablepanels.At groundlevelthelobbies,lavatories,stores,smallkitchen
andphotographicstudios;andabovemechanicalandelectricalplantarepositioned
inside the structure(Fig. 3.18) (FosterV.2, 1989,p.82). Economy is achieved
throughmakingcomponentswhich do morethanone job. The computerof the
building,readingthedensityof thecloudsin thechangingsky,hasdriventhelouvres
all day long and an interactionbetweenarchitecture,environmentand technology
hasbeenoffered(Steele1997,p.79).
As oneof thesuccessfulexamples,theessenceof StanstedAirport(Fig.3.19)lies in
its strategyof positioningtheservices.In orderto realizea light shedovera total
space,theroof hasbeenpurifiedfrom the installationsystem.For this reason,the
structuraltreesincludedtheservicepods like air conditioning,fire protectors,TV
screens,emergencylightning,informationchartsandcommunication.Hot smoke,
absorbedby theinstallationmodules,hasbeenthrownout by passingthroughthe
building(theadequacyof the solutionhasbeendiscussed)(Okutan 1998,p.136).
The steeltreesarespacedat 36-metersintervalsin a grid systemandat thesame
timetheyspannedthehalf of thedistanceeconomically.The objectivewasto create
a largespacewherefunctionand useareprimaryrequirements(FosterV.3, 1989,
p.67).
Like mostof thebuildingsof Foster,in HongKong Bank,designhasconstitutedof
the integrationof spatialorganization,structureandmechanicalservicing.For this
reason,thefloor componentsareconceivedascompletemodulesincorporatingnot
just theservicevoid,butalsotheservicesthemselves(FosterV.3, 1989,p.152).The
slab actsas a structuraldiaphragmand providesthe necessaryfire protection
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Fig. 3.17.SainsburyCentre,Foster,1978;(source:FosterV.3, 1989)
Fig. 3.18.SainsburyCenter,integratedbuildingcomponent,Foster,1978;(source:Foster
Y.3, 1989)
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Fig. 3.19.StanstedAirport, integratedbuildingcomponent,Foster,1978;(source:FosterV.3, 1989)
betweenfloors.Combiningducts,trunkinga floor structurein an integratedfactory-
assembledcomponentis an idea which is in lieu with Foster'sconceptof kit of
prefabricatedparts(Fig.3.20).Thus,thestructureandtheservicesareseparatedinto
distributionzonesin thefloor void to let a flexibleplanning.The floor panelsin a
standardgrid wereconstructedin laminatedhoneycombwhich is light andstrong
andmostlyusedin theconstructionof aircraft(FosterY.3, 1989,p.232-235).
Fig. 3.20.Hong Kong Bank,floor detail,Foster,1979-85(source:FosterV.3, 1989)
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3.2.2.2.3.TransparencyandLightness
Lightnessis evaluatedin two ways,both by being weightlessand prOVISIOnof
daylightfor inner space.Although it seemsthat they both imply two different
dimensionsof "lightness",theyareinterrelatedsubjects.Lettingthedaylightto flow
throughthe interior,necessitatesa fragiletransparencygainedby thematerial.As
Ot!Aicherhascommented:
"At thebeginningof thecentwytherewasa cry for light.A cultof
sun-worshippinghadarisen.Today,wehaveenlargedtheprogram
into a controlledinterdependenceof light and shade.Such an
architecturecan not be realizedfrom a merely staticbeauty.It
needsan architectureableto reactandto change.TIllS shouldbe
achievedby machinesormanualcontrol".(Thomsen1996,p.107).
According to Virilio, the importancegivento glassand transparencytoday is a
metaphorfor thedisappearanceof reality.Transparencyis a matterfor the loss of
materialqualityin architecture(Thomsen1996,p.l08). It impliesa transitionfrom
anaestheticsof materialityto immateriality.
Transparencyis a conceptwhichis developedwith thenewbuildingmorphologyin
thebeginningof twentiethcentury.Transparencyof thematerialis associatedmostly
withthetransparencyof a democraticsociety.'
The conceptof transparencytakingplacein themodernmovementbeganwith the
flow of spacebetweeninsideand outside.This conceptsupportstheideaof taking
more light and heat inside as well as exhibitingthe interior space.From the
beginningof cubistmovement,theopenspacedictateda spaceformedof horizontal
and verticalplanes.Insteadof usingholeson the solid walls, fragmentson these
planesdefinedthevoids.Today,a spatialandvisualintegrationis easierwith the
helpof technicalinnovations.The innerspaceis allowedtobe independentfromthe
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outerspaceevenin functionallymorecomplexbuildingswhich aretotallyglazed
withthehelpof structurallyusedglass.
Technically,for theskyscrapersin 1950s,thetintedglassesin buildingswereusedto
reducethetransmissionof solarheat.The needfor lighthasto bebalancedwith the
concernof heatloss.With theinventionof coatedglasses,whichlook like mirrors
from theoutside,unwantedsolarenergyis reflectedaway.Althoughthematerial
transparencyis oftenachievedby glass,glassesarenot theonly transparentsolids;
suchasthetransparentplastics.
Willis Faber(1971-5)of FosterAss. is a wholly transparentbuildingwhoseconcept
is toshowhowa buildingworks.Insidethebuildingthepartitionsareoutof glassas
well, even the cleannessof plant room is clearly perceived(Fig.3.21). The
transparencyof thebuildingreflectedtheworkingphilosophyof thecompany.The
characterof thebuildingis derivedfromthewaytheglasswall is puttogether.The
wholewall is suspendedfromthetopof thethree-storystructure(Fig.3.22),butthe
half-storyglassfins (elements)providethewind resistancewhich are fixed to the
glazingwithslidingpatchfittings.Thesefittingsareadaptedtothefracturedsurface
of the facade.The visual continuityis insuredby the glass-to-glassiliconjoints
fromtheoutside.(Wigginton1996,p.lIO). As thedesignis manipulatedas a deep-
plan,in additionto thetransparentfacade,anatriumhasbeenusedto provideday-
light to thecentralpartsof thebuilding.In HongKong Bank, thesun-scoopswere
alsousedin atriumfor collectingmorelight.
The architectslike Ian Ritchie andMartin Franciswho workedfor the structural
glazingatWillis Faber& Dumasexperiencedthecapacityof glasswhile adaptingit
to a structureconsideringits defonnation.The enclosuresin Les SerresatParcde la
Villetteweredecidedtobeastransparentaspossible,it wassupportedby a reduced
structurelike cabletrusses(Fig.3.23).It wasformedof 2mX2mpanelsof toughened
glass assembledinto 8mX8m composites.As the panels were joined with
waterproofingsilicone,thecompositepanelactedas onesheet.The weightof the
panelwassharedbetweenthesupportpointsanda springmechanismis insertedinto
thesupportbrackets.It bothspreadtheload andactedasa shockabsorberfor any
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suddenbreakage(Fig.3.24).With the innovativefixing detailsprovidinga smooth
exteriorsurface.Dependingon theangle,theglasswallsweresometimesreflective
andsometimestransparent.
Fig. 3.21.Willis Faber,plantroom,Foster,1971-75(source:FosterV.2, 1989)
Fig. 3.22.Willis Faber,axonometricsection,Foster,1971-75(source:FosterV.2, 1989)
Fig. 3.23.Les SerresatParcde la Villette,Ian Ritchie&MartinFrancis,1986;(source:
EditionsdelaCitedesSciencesatdeL'industrie)
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Fig. 3.24.Les Serres,glazingdetail,IanRitchie&MartinFrancis,1986;(source:EditionsdelaCite
desSciencesatdeL'industrie)
The worksof British high-techarchitectMichaelHopkinshavebeencharacterized
with the utilizationof tensilestructures.The SchlumbergerResearchCenterand
Lord's CricketGround(Fig.3.25)werehis mostsuccessfulpractices.Teflon-coated
fabricroof hasbeendominatedastheprimarycladdingsystem.After thesuccesses
of theseprojects,the teflon fabric has been adopted.The systemis thermally
reflective,fire-protected(incombustible)andstructurally light (Steele1997,p.87).
Symbolically,themembranecoatingis notcharacterizedashigh-tech,butthetensile
structureis. The firstuseof teflonfabricwastheJeddahAirportof 1980.To provide
a low-cost durableshelterSOM has designeda tensile shelterfor the Muslim
pilgrims.The Terminalstructurehaspushedthe limitsof buildingtechnologyand
demonstratedthatsuchamassivestructurecanstill belightandairy.
The IBM TravelingPavilion(1982-6)of Piano is requiredto bea buildingin which
informationand computertechnologycould be exhibitedas a travelingbuilding
especially for young people (Fig.3.26).Therefore the concept is focused on
transparency,demountabilityandlightness.It wasrequiredto betransparent,sothat
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theexhibitionwouldalwaysbeseenin thesurrounding;demountabilityandlightness
was requiredto removethebuildingas easyas possible(Wigginton1996,p.144).
Accordingto thesecriteria,a systemof laminatedbeecharchesweredecidedon to
producea rigid structure.Polycarbonatematerialwhichis lightandstrong,hashigh
transparencyandeasilytakesshapewasselected.The buildingreflectstheskill of
Piano which createsbuildingswith high-technologicallook out of materialsand
formswhichawakennature.
Fig. 3.25.Lord's CricketGround,M.Hopkins, 1987;(sorce:Jenkins1991)
Fig. 3.26.IBM Travelling,Piano;(source:Wigginton1996)
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Piano'sKansaiTenninalwhichsettledon islandin OsakaBay (1988-1994)(Curtis
1995,p.3) was a linear and transparentbuilding(Fig.3.27).Concentratingon the
craftsmanshipof architecture,the architecthas also achieveda "soft" geometry
ratherthana "rigid" one.Thebuildingtookitsaerodynamicformfromtheairblown
out of theoutlets.By this way,a micro-climatehasbeencontrolledundera huge
82,8m.longcavity(Castello1994,p.3-S).In spiteof its complexcurvedform,the
roof, which has been built out of 82.000 standard-sizestainlesssteel panels
suggesteduninterruptedanddynamicspacesbothrespondingto theexternalforces
like wind,lightandgravity.
Fig. 3.27.KansaiAirport,Piano, 1988;(source:Okutan1998)
3.2.3.Technologicalaestheticsin theageof information
This sectionhasbeenstudiedaccordingto thestylisticapproachin theutilizationof
technologyandtheimmoderateuseof it calledas"thetechnologicali lusions".
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3.2.3.1.Technologicalstyle
Technologyis usedto createdistinctivearchitecturalformswith its own aesthetic
character.Structureis one of the most importanttool for this concept.Mobile
structures,buildings assembledfrom mass-producedcomponentspossess a
mechanisticcharacteranda machineanalogyjust like themass-produced,portable
machinesoutof syntheticmaterials.Theymaynotbemobile,buttheyseemtohover
abovethegroundandmoveoneday.
The worksof JeanNouvel takeplacein high-techtraditionandhe firmly sticksto
the use of the avant-gardetecImology.1nstitutdu Monde Arabe, Paris 1988
(Fig.3.28)carriesthemissionof beinga courtyardfor thecommunicationof culture.
Thus, it is a symbolicbridgebetweeneastandwest,andaccordingto its context,a
bridgebetweenold and new. As a resultof thesebasis,throughoutits southern
facadetechnologicalinterpretationof thetraditionalwoodenscreensin Middle East
havebeenused.Thesecomputer-controlledscreensout of titaniumandsteelhave
bothdecreasedthedaylightandprovidedprivacy.Dependingonthepositionof sun
thecamera-likelensescreateaninterplayof opennessandcloseness.
The exposedstructuresof "high-tech"buildi'ngsare honest in the sense that
they are genuinely structural,are mostly stylized. They intend to give a
messageof technologicalexcellenceand up-to-dateness.
The spatialand structuralqualityof theHong Kong Bank expressesitself with a
Gothic like impression.With the flying buttresses,the exposedstructure,the
proportionsof the atrium and the translucenteasternwindow the building is
characterizedasa "cathedralof commerce"in theageof hightechnology(Fig.3.29).
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As arelatedexample,in Renault Sales Headquarters(Fig.3.30)by N.Foster Ass.,
the structurewasusedas a partof the stylisticprogramto createa striking
Fig. 3.28.ArabInstitute,Nouvel, 198788;(source:Papadakis1991)
visual image which is symbolic of technologicalexcellence.The single-story
building has a steel-frame structure supporting a non-structuralcladding
envelope. The basic form of the structure is of multi-bay portal frames
running in two principle directions.The longitudinalprofile of each frame is
matchedto the bendingmomentdiagramfor the principal load; the structure
is trussed,the compressiveelementshave some resistanceto bending.These
features improve the efficiency of the structure, but the structure IS
unnecessarily complicated. Maybe a conventional portal framewould be
more economic but in that case it would not provide an appropriate
Image for the company.It is seriesof architectural,but notstructuraldecisions,
puttingforwardthestructuralsymbolism.Meanwhile, the point was appreciated
by the structural engineerswho worked with the architectson high-tech
buildings:
Fig. 3.29.HongKong Bank,flyingbutresses,Foster,1979-85(source:FosterV.3, 1989)
Fig. 3.30.RenaultCenter,Foster,1980-82;(source:FosterV.2, 1989)
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"The use of structure as an exposed element is almost an
architecturaldecision, part of an architecturalphilosophy that
requires a degree of dialogue between engineer and architect"
(Macdonald1994,p.84).
Without a tectonicprocess,revealingthe tectonic form, the tectonicbecomes
"scenographic".A tectonicprocess,or technologicalprocessof designrequiresa
relationshipbetweendesignandconstruction.
As an immoderateexampleto technologicalexpreSSIOnISm,Japanesearchitect,
Takamatsu,after 1980s(Papadakis1992,p.]8), took the image of high-tech
machinesfull of carefullycrafteddetailsin his buildings(Fig.3.3l). They were
differentfrom the rationaland functionalmachineof Le Cotbusier.Most of the
details in his buildings : the heavymetallic parts,steelplates,highly polished
surfaces,hinges,rods and the largerivetsare technologicalin nature.Yet, these
detailsarepartiallyrelatedto theactualarchitecturalconstructionor how it works.
Suchdetailsandelementsareimagesof a pseudo-technology(Fig. 3.32).B. Bognar
definesit as"pop-tech".An urbanfiction is producedby wayof "technology".The
work of Hasegawaand !to seem to continuesuch high-techphenomenalism
(Papadakis1992,p.l8).
3.2.3.2.Technologicalillusions
The electronicparadigm,which effectedarchitecture,redefinesrealityin termsof
mediaandsimulation.Appearanceis valuedmorethanexistence.In bigcities,where
everyfundamentalthingis introducedbymedia,largeor small,eachbuildingtriesto
be a uniqueexpressionanddetail."The mediumis themessage",is whatMcLuhan
hasexpressed.Any understandingof culturalandsocialchangeis impossiblewithout
a knowledgeof the way media works as environments.The characteristicand
contentof mediabelongsto anothermedia.Thus,thecontentbecomesthemessage.
95-------
lllMIR YUKSEK TEKNOlOJi ENSTiTUSO I
Whetherit IS a part of the cultureor not, somehowthe messageIS readyto be
consumed.
Fig. 3.31.Kirin PlazaBuilding,ShinTakamatsu,1987;(source:Papadakis1992)
Fig. 3.32.SyntaxBuilding,ShinTakamatsu,1988;(source:Papadakis1992)
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Toyo lto putsforwardtheproblemsof makingarchitecturein a simulatedcity and
seekstheanswerof "creatinga work of architecturewith a physicalpresencethat
goodsno longerpossess"and "building architecturewhich endureswhile local
communitiesarenullified" (Ito 1995,p.9).The answeris first makingfictionalor
video-image-likearchitectureand secondmakingthatarchitecture phemeraland
temporarywithoutreplacingvideoimagesor makingtemporarybuildings.It should
be fictionalandephemeralasifit is permanent(Fig.3.33).
Fig. 3.33.Towerof theWind,Toyo Ita, 1986;(sauce:Ita 1995)
The hardwaretechnologieswhich are product of the first machineage were
preoccupiedwith rationalism,standardization,mass-productionand industrial
technology.On theotherhand,the new softwaretechnologiesaremore intuitive,
flexible and locally modulated.In most of the examples,tectonicconsiderations
continue,butwith anemphasison appearance.The effectis apparentevenmorein
thearticulationof details,surfaces,etc.
What technologicalimagesareboundto serveis theauthorityor thepowerof the
companiesor the governments."Image" as a keywordgovernsthe function of
reflectingtheideaslike "estimable","quality","prestige","reliable","avant-garde".
As amatterof fact,theybecomethesymbolof commercein aconsumersociety.
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3.3. Conclusion of Chapter 3 and a comparisonbetweenthe 1st and the 2nd
Machine Ages
1stMachineAge involvedthemechanicalefficiencyandqualityasa factorof good
design. What formedthe basesof this idea are 19th centurymechanicaland
engineeringachievements.Second,the futuristswho emphasizedthe mechanical
speedin buildings.Third, theconstructivistswho focusedon thepragmaticneeds,
materialsand techniques.Werkbundand Bauhaussoughtfor achievingthe new
formationof art and architecturewith new machineryof industrialproduction.
Mostly theproblemwashow to gethigh performancein functional,structuraland
mechanicalissues.
2nd MachineAge is characterizedby theremarkableadvancesin technologyand
growing pluralism in society in 1960s.Mass productionjoins with the mass
communicationand productionis more electronicratherthan mechanical.The
symbolic machinesfor the 2nd Machine Age are television and computer.
Industrializationdoesnomoremean"hard"machines,butalso"soft"machines.
In theagethattechnologyis saidtobethedominatingforceonbotharchitectureand
the humanlife, the distinctionbetweenthe artisticcreativityand the engineered
creativityis increasinglyvanishing.
The utilizationof advancedtechnologyin architecturein thenameof "high-tech"is
basednotonly thebuildingmaterialsandconstructionsystems,butalso it reflected
an integrationbetweenmanandhis environmentasanarchitecturaldesign.In other
words,thetechnologicalimprovementstakingplaceat theendof twentiethcentury
allowedus to evaluatethe meaningof architecturewithin the scopeof technical
equipment,processandtheories.
It is possibletocategorizethesetwoagesaccordingto theirbasicpropertiesin order
to clarifytheirdistinctions.Thesepropertiesaredefinedin table3.1:
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Table 3.1. Comparativeassessmentof 151 and 2nd MachineAges; (source:partly
takenfromDavidHarvey1996,p.199-205).
Variables
productiontype
1stMachineAge
mechanical
2ndMachine Age
electrical,computerized
mass-production custom-madeproduction
withman&machinepower withinfonnationpower
authoritarian participant
reproduction reproductionof theoriginal
withhardmachines withsoftmachines
Fordistproduction just-in-timeproduction
economy capitalistworldtrade late-capitalistworldtrade
socialideology industrializedpost-industrialized
technical-scientific
luralist
modernist
-modern st
assculture
individualist"yuppie"culture
inter at onal
geopoli cal
defamiliarization
decentr ation
paranOla
schizophrenia
scientificunderstanding
buildingmaterial
industrialcalculativesci.
rationalist
steel,glassand
reinforcedconcrete
technologyversus
environment
commwlicativephilosophical
assortmentof knowledge
high-strengthalloysand
hybridmaterials(recycled
orrecomposed)
technologyfor
environment
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spacemorphology permanent
monumental
functional
spatialdivision
materiality
temporal
ephemeral
multi-functional
spatialintegration
immateriality
aesthetics abstractpluralist
calm
immoderate
machineaesthetics
co puter esthetics
onstruction
deconstruction
eanmg
linage
-::-:_-:- __ ~100
IIIMIR YUK5EK TEKNOlOJi ENSriTOsfD
Chapter4
AN ASSESSMENT OF THE
BUILDING TECHNOLOGY IN TURKEY
Techniqueis aproductof a certainculture.Thus,technologycannotbetreatedapart
fromtheculturalpropertiesanddevelopswith theguidanceof inventivethoughtsin
thatculture.The requestfor humanpowerandlabororganizationchangeaccording
tothetypeof technologywhetherit is highor low.
Today, the economiesof the countriesaredefinedwith the level of quantityand
qualityof informationwhich is produced,usedandreserved 'Thecountrieswhich
are sociallyand economicallydeveloped'in theinformationagearealso theones
whichbothutilizeandproducetheirtechnology.
In 'countrieswithinthedevelopmentandindustrializationprocess',theproduction,
selection,transferandadaptationof technologyoccupiesan importantrole. The
type of productionis determinedon the basis of economy,productionpower,
conditionsandthe knowledgeconstitutedof thesecriteria.The questionis which
typeof technologyis suitablefor anykind of development.At thebeginning,these
countrieshaveto applytechnologyby transferringfrom countrieswhich aremore
advanced.However,thetransferredtechnologyshouldbeadaptedtotheresourcesof
the country. For that reason, they should establishtheir own researchand
developmentunits(Demirel1994,p.33-34).
"The ageof ephemeralization"belongsto a processwhich hasalreadyexistedin
westernworld.On theotherhand,Turkeydoesnotexperiencethis processas it is
experiencedin the westernworld. As a country which is in the processof
development,high-technologyhasnotspreadhomogeneouslyasit is thecasein the
west.In spiteof this,thereareexampleswhicharenotimitationsandadaptedto
the conditionstaking place in Turkey in order to developthe building
technology.Followingexamplesare selectedaccordingto the criteriamentioned
above.
4.1.Industrial technologiesactingon buildingconstruction
Industrialbuildingmethodsareimportantfor increasingthequalityof materials,for
therealizationof theproductionappropriateto thestandardsundertheumbrellaof
technicalknowledge.The companieswhichutilizeindustrialmethodsproduce60%
of the productionwith tailor mademethodsand %40 with standardcomponents
(Tezcan 1992,p.44). There are two sectorswhich are supportedby industrial
production.The industrialbuildingsandhousing.However,thehousingblocksare
rarelysuccessfulin thebasisof theirdesignandarchitecturalexpressions.Moreover,
generousorganizationsareneededfor producinghousingcomplexeswith industrial
methods.(Eyuce1992,p.3).
In Turkey,like in manyothercountries,it is theindustrialbuildingswhichforcethe
limits of building technologydue to the requirementsof a rapid and economic
constructionsystem.The imageof theindustrialbuildingsin theworldof marketing
is importantfor suchaspectslike the quality,the quantityand the ability of the
employer.The industrialbuildingshavebeenconstructedeconomicallyandpoorlyin
the timeof non-planneddevelopments,but thenit wasunderstoodthatthe correct
solutionscostlessthanthepoor ones.By choosingtheappropriatetechnologythe
cost is decreased,quality is increasedand quick productionis realized.As an
example,CengizBekta~'sizmir Aliaga SteelFactoryhasbeenconstructedby using
19k9.of steelper m2. The roof has beenmodeledlike spaceframe,but with a
simplestsolution.
4.1.1.Industrial buildings
Industrialbuildingsof differentconstructiondatesandtechnologiesareselectedin
ordertoexemplifYtheselectedtopic.
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4.1.1.1.LassaTire Factory
The factorywhichwasdesignedby DoganTekeli andSamiSisa in 1975,hasbeen
locatedon thewayfromizmit to Ankara(FigA.l). Planningof thefactoryhasbeen
determinedaccordingto the requirementsof tire production.Generally,it was
structuredasa one-storybuilding.
Like in most of the factory buildings,the pnmary principles III choosingthe
appropriatetechnologywere economy,easinessand quicknessin construction.
Insteadof a steel construction,reinforcedconcretehas been advancedfor the
followingcriteria:
• thesteamyheatcausedby the productionprocesswould requirean expensive
maintenancefor steel
• steelconstructionsarelessresistantin fire-proofing
• accordingto theexperiencesof thearchitects,theflat insulatedroofing is more
efficientfor preventingleakage.
• Reinforcedconcreteconstructionis moreeconomicthansteel(Tekeli,Sisa, 1978,
p.63).
The columnsare situatedin a grid of 12m.X16m.The spanof 12m.has been
connectedwith prefabricatedreinforcedconcretebeams,while the double-T roof
elementswerespanningtheotherdirection.Betweentheroofelements,a composed
material out of fiber glassand IJolyesterhas beenused in order to take light
indoors(FigA.2).To getrid of themonotonousfacadeof thebuildingandtocatcha
humanisticscale,theverticalpanelingonthefacadehasbeendetailedbygrooveson
it. The fiberglasssemi-circledslitson theroofarecontinuedon facadeandlowered..
up to the point wheretheycatchthe human height. In additionto that,circled
windowson theeyelevelhasbeenarrangedon theprefabricatedpanelsof facade
(S.Sisa,D.Tekeli, 1994,p.143-149)
Thebuildingachievesthestructural,functionalandtechnologicalnecessitiesaswell
astheaestheticrequirements.
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Fig. 4.1.LassaFactory,Tekeli& Sisa,1975;(source:Tekeli,Sisa1994)
•.
Fig. 4.2.LassaFactory,detail,Tekeli& Sisa,1975;(source:Tekeli,Sisa1994)
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4.1.1.2.Gove~likCottonFactory
Govec;lik,1972,is oneof theC.Bekta~'sfactoriesconstructedin Denizli (Fig.4.3).
After cooperatingwith an American institutionfor the mechanicalplanning,by
reestablishingthespacesrequiredfor machinesanddecreasingthetotalamountof
workers,andefficientplanninghasbeenaccomplished.
Therooftrussesspanningthewidthof 21m.havebeenconnectedbyspacetrusseson
theotherdirection.2m.and305m.spaceshavebeenleftat thetopandbottomof the
triangularsectionedspacetrusses.By thelightningelementsspacedbetween305m.
suspendedceilingarebothusedto hidetheconnectiondetailandprovideanequal
spreadof light (Bekta~1979,p.14-16).This exampleconstitutesan integrationof
multi-functionalusesof componentssimilar to theRelianceControl Building of
Team4.Thedetailingwassimplein idea,butattheendit formeda unifiedwholein
bothbuildings.
The rectangularsectionedverticalsupportsneededfor thepanelingsystemwerekept
insidethewallstodecreasecorrosionandmaintenancexpenses.
.•.... ....:.........
::,---1
. :1
,.....~:l..'(:'''_1..... --:'::":-':'::'::;.:::~'.':':::=-'"._. -
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Fig. 4.3.GoveylikFactory,Bekta~,1972;(source:Bekta~1979)
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4.1.1.3.AdministrativeBuilding for Yalova TextileFactory
The work of architect,D.AvClOglu,is characterizedby his approachincorporated
with the contemporaryart and technology.His "contemporaryvocabulary"of
architectureseekstobringanintellectualpointof viewtotheuseof technology.
While consideringtheuseof technologyin hisdesigns,heacceptsthattechnologyis
internationalandbelongsto everywhereonearthandpeoplewhoappropriatelyuses
it. Consequently,his belief to the adaptationand interpretationof technologies
givenbirthin otherplacesis reflectedin his architecturaldiscourse.This discourse
lets us to draw an architecturalperspectiveidentified in an interdisciplinary
approach,seekingthe ways of transferringthe appropriatetechnologyto the
disciplineof architectureandtakinguparchitectureasanactof constructing.
Building hasbeenconstructedin Yalova, 1996(Fig.4.4).The industrialoutlookof
othercomplexesin theareaeffectedthe designof administrationbuildingwhich
includedofficesand theroomsfor meetingandeducation(AVClOglu1997,p.57).
The realizationof the buildinghasbeenlimited in accordancewith the existing
constructionalpossibilitiesof market.The light constructionwith its demountable
panelingsystemhasalloweda quickconstruction.A technologicalprocessbetween
designand constructioncarriesthe high-techexpressionof the building beyond
being"scenographic".
Fig. 4.4.AdministrativeBuildingfor YalovaTextileFactory,D. AvclOglu;(source:AVClogiu1997)
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4.1.2. Commercial buildings with multi-functionaluse
Commercialbuildingswith widespanshavesimilartechnologieslike theindustrial
buildings.
4.1.2.1.A multi-purposetourismcenter- Tatilya
The centerdesignedby Oktay Nayman,1996,has situatedon the west side of
istanbul(Fig.4.5).It hasbeenbuiltona landcoveringnearly109.000m2.Thetourist
centerwould be thecity's biggestcommercialcenterandthebuilt surfaceareais
approximately175.000m2(Nayman1996,p.51-57).Variousfunctionslike shopping
mall, bowling alley, cinema, a hotel complex are included. Like the other
commercialandmarksthroughtheworld,thecentertriestobea keyattraction.
The courtyardcoveredwithsteelandglassroofactsastheheartof thecomplex.The
purposeof thetransparentroof is to createa senseof a naturalgarden.It covered
anareaof 52X115mwitha curvedroofsurface.
Fig. 4.5.A multi-purposetourismcentre-Tatilya,OktayNayman,1996;(Nayman1996)
Its maintrussesdiagonallycrosseachotherataboutrightangles."Top andbottom
chordsof thesetrussesareparallelto eachother,but movein differenthelicoidal
curves.Yet diversionbetweenchordsof eachsegmentis a constantangleof 1.1810
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whichmadeit possibleto massproduceall thesegments".Consequently,theoverall
roof assembledoutof 18partialroofsraisedandassembledon site.By using36.5kg
steelperm2,a lightandrigidroofhasbeenstructured(Nayman1996,p.36-43).
It wasa problemto insulatesucha transparentvolume.So, theskin of thebuilding
has been madeof insulatedglasswith a blue-greenoutsidelayer to reducethe
infraredreflections.
In spiteof thesimpleconceptmarkinga rectangularcourtyardin themiddle,mostof
the detailing and technical solutions feature the characteristicsof high-tech
detailing.
4.1.2.2.A multi-purposefair center- Glasspyramid
The centerhasbeenconstructedby Ya~arMarulyah andLeventAksut, 1997,in
Antalya(Fig.4.6).It was the first applicationas a fair centerin a pyramidalform
enclosedtotallywithasteelandglassstructure.
The building which has beenconstructedfor being a prestigiousone has multi-
functionaluse, like congresshall, exhibitionhall or concert.The structurehas
locatedon a mountaniousareaestablishingan analogousrelationwith its context.
Basiccriteriaconsideredbythearchitectsactingondesignare:
• in orderto decreasetheeffectof its hugeform, designinga transparentand
light enclosure,
• adaptabletotheenvironment,
• a flexiblespaceservingfor themulti-functionaluse.
Thepyramidal60m.x60m.enclosurehasbeendesignedasa spaceframeoutof steel
consideringthe economical factors and easinessin construction.24 concrete
columnshavesupportedthesystemwitha moduleof 2.60m.X3.00m.The pyramidal
enclosureandwalls werecoveredby a doubleglasspanelingsystem.It wasformed
of 1.30m.X1.5m.toughenedglasspanelsjoinedbylaths(Marulyah,Aksut 1998).
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Fig. 4.6.A multi-purposefaircenter-Glasspyramid,Marulyah, Aksut, 1997;
(source:Marulyalt,Aksut 1998)
4.1.3.Office Buildings
Someof theofficebuildingssharethesamecharacteristicswith theso-calledhigh-
techbuildings,suchasDoganMadyaCenter.
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4.1.3.1.DoganMedyaCenter
The periodical publications headquarters,designed by HTabanhoglu and
M.Tabanhoglu,has locatedon 40.000m2.of areain istanbul(Yapl 149,p.50-58)
(Fig.4.7). Industrial activities,offices and administrativefunctions have been
includedin theCenter.The spacearticulation,theimageandtheexpressionof the
buildingis notdifferentfromtheotherofficebuildingson theworld.
The transparentroof with a steelconstructionon the main accessroad and the
transparentfacadeof thebuildingexposestheindustrialprocesstakingplaceinside
thebuildingandcreatesa high-techimage.Theatriumtakingnaturallightinsidethe
openofficespacesof thebuildingremindsusthespatialarticulationof Willis Faber.
The floorsof thebuildingareconstructedas a raisedsystemwith 50cm.thickness
wherebythe connectionsfor computer,telecommunication,and etc. is available
fromanypoint.In additiontotheseserviceswiththeequipmentrequiredfor theair-
conditioning,theflooractsasanintegratedbuildingcomponentin design.
The building is claddedwith "structural glazing" which does not exposeits
structuralelementsontheexteriorfor achievinganuninterruptedsurface.
Fig. 4.7.DoganMedyaCenter,H.Tabanhoglu,1992-93;(source:Tabanhoglu1994)
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CONCLUSION
Thescientificprogressesin 16thand17thcenturies,thedevelopmentof mathematics
andtheinclusionof geometryledthepracticeof architectureto betechnicallymore
sensitiveandto surpassall [onnalperfections.As it is thecasewith all other:;treas,
thepositivistandrationalwayof thinkinghasdominatedthefieldof architecture.
The theoriesdevelopedin theera,pointingout thebeginningof modernizationin
18thand19thcenturies,hasmarkedthe"progressive"characteristicsof materialand
relatedbuildingmethods.On theotherhand,themeaningof tectonicexpressionin
modernarchitecturehasgainedimportanceashonestyof expressionandlateron as
abstractnessin architectonicexpression.
Today, in a world of an interdisciplinarymedium,it becamedifficult to discuss
architecturewithinthedomainof itsownjargon.Thetechnologyusedin architecture
canmanytimesbe in needof beingin harmonyandgettingsupportfromtheother
fields of industrialtechnology.Architecture,which has always been under the
influenceof four mainindustries,accordingto Semper,is in thefaceof enormous
forcesactinguponit today.
Theconclusiveassessmentshavebeenviewedasthefollowings:
• Thereareconceptswhich arecurrentfor all eras,but theyshouldbe redefined
with thenewformations.In otherwords,theconceptsshouldbeevaluatedwith
thedynamicseffectingtheera.
• Thecompilationof technicalknowledgetodayis notlimitedastheknowledgeof
classicalcraftstechniquegainedbythepragmaticsolutions.It is rathertreatedas
thescientificknowledgeevaluatedfor the"technologies".The practicingof life
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can neitherbe formedof technicaltools nor the practicesdepending011 the
traditionalrules.Therationalizationof both,is required.
• Techniqueis an issueof expression.For this reason,it is anact which is always
readyto re-experimenting,useof newmaterialsandproducingnewsolutions.All
theseattemptshowthathow muchthe"technology"becomessophisticated,the
aimis to renderthisprocesscloserto human.Sincethe technologytodayseems
to excludethetraditionalcraftbasedarchitecture,thisfragmentationis triedtobe
disregarded.Therefore,a crafttechniquebasedonthemachineproductionhas
beenexperienced.Although, this detenninesspecial and expensivesystem
solutions,theuniquenessinvolvinga poeticsof constructionmustbesoughtwith
appropriatematerialandappropriatedetailing,becauseit is notaffordablefor all
conditions.
As Piano marks,architectmustbea craftsman,andtodayalthoughthetools are
replacedby computer,experimentalmodelingand mathematics,it is still a
craftsmanship.It is notpossibletocatchthesameauthenticmeaningof traditional
craft technique,but it is alsocertainthattheauthenticrelationbetweenhuman
and building doesnot exist. Trying to catchthe samemeaningis, m a way,
ignoringtherealitiesof theperiodin whichwelive.
• Against the purist discoursesof 30s, nowadayscontemporaryfunctional
architecture,high-tech,hasdevelopeda newmodernisthandlingor in otherwords
a new"conceptualizationof modernity"emphasizingtheworkof "assembly".By
this way, architecture,on one hand, relatesto the determinantsof the post-
industrial age which are "ephemeralization","information", "energy",
"environmentalconcerns","highteclmology",andon theotherhand,it proposes
anaestheticandformalapproach.Thepioneersof this"style"havenotavoidedto
takethesefunctionaldeterminantsasa partof theirdiscourse.An architectureof
"transformation"hasbeencreatedcorrespondingwith"ephemeralization".
. . ....
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• In thefaceof developingtechnology,fieldsof professionshaveincreased.While
the building technologyincludingthe climatization,lightning,mechanicaland
electricalsystemswereconcernedby architects,todayeachof thesecomponents
aretreatedasdifferentprofessions.For thisreason,all thenecessitiesmentioned
aboveshouldbe regardedfrom thebeginningof the designprocessby a team
includingthearchitect.In ordertoconsiderthepracticeof architectureapartfrom
education,the collaborationof engineerand architectcan be evaluatedas a
politics of education.Teamworkof similarbranchescreatedthe basis of this
formation.
• Technologyas anaestheticconcerncanberegardedas "technologicalillusion",
with heavymetallicparts,steelplates,highlypolishedsurfaces,hinges,rodsand
largerivets.They areactingnotas structural,butvisualelementsaccomplished
for thesakeof visualimpact,as well. This is not somethingmerelyconcerned
with "beingtechnological",it alsodependson thestylizationandrepresentation
of "technology"asa productof popularculture.Theseapproachescreatea visual
togethernessbyusing"technology".
• The materialsthemselves,like plasticsormetalswhichareindustriallyproduced,
maybecomedisturbingas well astheirutilization.But here,theproblemis not
thequalityor theformof material,buttheconnotationsof it. The answerlies in
the relationbetweenobjectand subject,or in otherwords,in the fragmented
relationchangingfromthebeginningof craftingasanontologicalact.
•.
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GLOSSARY
• ageof ephemeralization- The agein which themodernsocietyis in needof
changingitselfaccordingtothequickconsumption
• ageof information- the2ndmachineagewithhighlydevelopedmass-production
whichdistributedtheelectronicdevicestowiderpartsof society
• ageof machine- The agein whichthe"machine"is seenasthe instrumentof
progress
• analytical approach- as a basiccharacterof themodemageit is the way of
studyingwithcomplexseriesof procedureswhereeverythingis measurable
• aura - theuniqueexistenceof a thingattheplacewhereit happensto be
• bioclimaticapproach- climateorienteddesignrelatedto theclimateof theplace
• biomorphicapproach- seekingto usenatureasa modelanddesigningbuildings
thatapplythestructuralprinciplesfoundin nature
• biostructuralapproach- tryingtodevelopwaysin whichnatureitselfcandothe
constructionwork
• critical theory of technology - an open-endedand self-critical approach
proposing an alternativetechnical determinationor conceptualizationof
modernityandadaptingit totheneedsof a freersociety
• cybernetics- thescienceof controlbycommunication
• descriptivegeometry- drawingsthe three-dimensionalobjectson papertwo-
dimensionally
• Fordism - setforththestandardsof efficiencyadjustedfor thefunctioningparts
of themachinesappliedto themovementsof theworkersin thenew large-scale
factorysystem
• fragmentationin the technologicalprocess- the transitionfrom techneto
technology.According to Hartoonian,fragmentationdenotesthe absenceof
transferringtradition,includingthecraftof architecture
• homofaber- toolmaker
• homosapiens- mindmaker
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• informationsociety- societywhichgoverneda technologicaladvancedeveloped
bycomputersandinformationtechnology
• instrumentaltheoryof technology- technologyis a subservientto othersocial
spheres
• integratedbuilding component- thebuildingcomponentwith full varietyof
activitiesandminimumconstraints
• intelligent structures - by embeddingsensors In structuralcomponents,
environmentalconditionsare cautiouslycheckedin thesestructureswith fiber
opticstrands
• masonry building practice - stereotomics of earthwork,with repetitive,
heavyweightelements;loadbearingconstruction
• modusoperandi- methodof dealingwitha pieceof work
• ontology- departmentof metaphysicsconcernedwiththenatureof existence
• positivisticrationality - reasonjngbasedon observablephenomenandpositive
factsratherthanspeculation
• sensingsystemsin building - allow variouspiecesof equipmentsin buildingto
staywithintheiroptimumrangelike thebiologicalsystemsin thewaythesignals
travelin thehumanbody
• stereotomy- theartor thetechniqueof cuttingsolids;stonecutting
• substantivetheoryof technology- techniquebecomesautonomous
• Taylorism - increasingtheproductivityof laborwith timeandmotionstudies"
accordingtotheprinciplesandrulesof scientificmanagement
• techne- "thelogosof making"in theoriginalGreeksense
• technic- technical,technique
• technician- a R-ersonskilledin thetechnicaldetailsandtechniquesof asubject
• technique- totalityof methodsof doingsomethingskillfully
• technocracy- governmentbytechnicalexperts
• technological- relatingtoor characterizedbytechnology
• technologist- someonewhospecializesin somebranchof technology
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• technology- systematicapplicationof knowledgeto practicaltasksin industry.It
is impliedwith a transitionfrom"techne" to technologywheretheontological
bound hasbeenbrokenwiththeadventof mechanization
• technologytransfer - a processwherebytechniquesandmaterialsdevelopedin
onecreativefield, industryor cultureareadaptedto servein othercreativefields,
industriesorcultures
• technologicalsociety- a societywheretechnolo!,'Yis exercisedas an influence
uponsociety,thesocialpowerandauthority
• techllopoly - the totalitariantechnocracywhere the traditionalworld vIew
disappears
• tectonics- theartandscienceof constructingbuildings.Poeticsof construction.
The revealof meaningof the architectonicelementsbeyondtheir structural
rationality
• trabeated building practice - tectonicsof frame, with lightweight linear
components
• westernrationalization- philosophyof themechanicallife wherethecultureis
shapedbythescientificknowledge
116
BIBLIOGRAPHY
1. Abel, C., "Visible andInvisibleComplexities",ArchitecturalReview1188(Feb
1996).
2. Akcan,E., "iJeti~imveTUketimToplumundaMekansalFarkl1lIgaAit <;eli~kiler",
ToplumveBilim 64-65,(GiizJKt~1994).
3. Akcan, E., "Interviewwith KennethFrampton",ArredamentoDekorasyon97,
(1997/11).
4. Antoniades,A. c., Poetics of Architecture-lheoryof Design, (Van Nostrand
Reinhold,New York, 1992).
5. Aron, R., "The industrialSociety",Man-madeFutures-Readingsin Society,
TechnologyandDesign,(HutchinsonEducational,London,1974).
6. Artun,A., BalclOglu,T., "MimarligmMakinesi-MakineninMimarligl", Mimarlzk
(1982/10).
7. AvclOglu,G., "Yalova-ElyafYonetimBinasl",Tasanm77, (1997).
8. Balamir,A., Changesin thedisciplineand identityof thearchitect:Classical-
academicand modernapproachesto profession,education.design,(Doctorate
Thesis,Jan 1996,METU).
9. Banham,R., Theory and Design in the First MachineAge, (The MIT Press,
Cambridge,Massachusetts,1992).
1O.Bekta~,C.,Proje Uygulama2, (YaprakKitabevi,Ankara,1979).
11.Benevolo,L., Historyof ModernArchitectureV.I, (The MIT Press.Cambridge,
Massachusetts,1989).
12.Benjamin,W., Pasajlar (Das Passagenwerk),(Yapl Kredi Yaymlan, istanbul,
Aralik 1993).
•.
13.Berrnan,M., (All That is Solid Melts intoAir) Katz Olan HerseyBuharlaszyor,
(lleti~imYaymlan,istanbul,1994).
14.Bilgin,i., "TeknolojiMuhalefeti,Ekoloji veKattlIm",Mimarlzk (1982110).
15.Bilgin, i., "GorUnmeyenSehirJer",Defter (Metis Yay, istanbul,Ekim-Kaslm
1987)
16.Bilgin,i., YapzOretimindeOrun-Surecjliskisi, (YT.U. Yay, istanbul,1994).
17.Bilgin,i., "NerdeyseHi9 ",Fol Dergisi7 (MO Yay, Istanbul,Aralik 1997).
18.Bonavia,D., "HongkongBank",ProgressiveArchitecture3, (1986).
19.Bozdogan,S., "Place,CraftandAmbiguityof High-Tech",METU JFA, (1988).
20.Buck-Morss,S., The Dialectics of Seeing-WalterBenjaminand the Arcades
Project,(MIT Press,Cambridge,Massachusetts,1989).
21.Castellano,A., "KansaiAirport",L 'area86, (Oct 1994).
22.Cooke,C., RussianAvant-garde,(AcademyEditions.G. Britain,1995).
23.Coyne,R, DesigningInformationTechnologyIn thePostmodernAge, (TheMIT
Press,Cambridge,Mass.,1995).
24.Crowe,N., NatureandtheMan-madeWorld,(TheMIT Press,Cambridge,Mass.,
1995)
25.Curtis,J.RW., ModernArchitectureSince1900,(PhaidonPress,London,1996).
26.<;aglar,N., Din9, P., Uludag, Z., "Teknoloji-ileti~im-MimarhkEtkile~iminde
"iLETiLEMEYENLER", MimarIzkvejleti§imKongreKitabl-VIlI International
Building & Life '96, (TMMOB Mimarlar Odasl Bursa $ubesi Yaymlan,
Bursa,1996).
27.<;iigen,K., "Martin Heidegger:TeknolojiSorunu",FelsereTartlsmalan20, Kent
Baslmevi,Istanbul,Arahk 1996).
28.Davey,P., "HighExpectations",ArchitecturalReview1205,(July 1997).
29.Demirel,F.,"Geli~mekteolan iilkelerdeve Tiirkiye'deyapl iiretimindeteknoloji
se9imive uyarlanmasl". Yapl Dergisi 149, (YEM Yaymlan, istanbul,April
1994).
30.Doremus,T.L., Classical Styles in Modern Architecture, (Van Nostrand
Reinhold,USA, 1994).
31.Ellis,E.Y., "Educationof theHyperspace",JAE 51, (Sept1997).
32.Eyuce, A., "Tfukiye'de prefabrikasyonsektOriive konut iiretim ili~kileri",
(18.2.1992,Betonta~i9inrapor)
33.Feenberg,A., Critical Theoryof Technology,(OxfordUniversityPress,England,
1991).
34.Fontana,J., "CommerzbankHQ", L 'area120,(Nov 1997).
35.Ford,RE., The Details of ModernArchitecture,(The MIT Press,Cambridge,
Massachusetts,1991).
IlMIR YUKSEK TEXNOlOJi ENSTITUSU 118
REKTORlUGU
KOhiohnnp. V" nn~ilmnntn(l/nn nni,t\ D.L
36.Foster,N., Team4 andFosterAssociatesBuildingsandProjects Vo!.I, (Ernst&
Sohn,London,1991).
37.Foster,N., Foster AssociatesBuildings and Projects Vol.2, (Ernst & Sohn,
London,1989)
38.Foster,N., Foster AssociatesBuildings and Projects Vo!.3, (Ernst & Sohn,
London,1989)
39.Frachtenberg,1., Architecture from Prehistory to Post-Modern, (Academy
Editions,London,1986).
40.Frampton,K., Modern Architecture-ACritical History, (Thamesand Hudson.
London,1980).
41.Frampton,K., Studiesin TectonicCulture-111ePoetics of Constructionin 19th
and 20th CenturyArchitecture,(The MIT Press, Cambridge,Massachusetts,
1995).
42.Giedion, S., Space, Time and Architecture, (Harvard University Press,
Cambridge,Mass.,1967).
43.Grimshaw& Partners,Structure,SpaceandSkin,(PhaidonPress,London,1993).
44.Hartoonian,G., Ontologyof Construction-OnNihilismof Technologyin Theories
ofModernArchitecture,(CambridgeUni. Press,Cambridge,1994).
45.Harvey,D., PostmodernliginDurumu,(MetisYaymlan,istanbul,1996).
46.Heidegger,M., TeknigeYonelikSoru,(Afa YaYll11an,Ocak,1997).
47.1to,T., "Architecturein a SimulatedCity",ArchitecturalMonographs,(Academy
Editions,London,1995).
48.Jencks,C.,ModernMovementsinArchitecture,(PenguinBooks,England,1985).
49.Jenkins,D., MoundStandLord's CricketGround-MichaelHopkinsandPartners,
(Architecturein Detail,LongmanGroupUK, London,1991).
50.Krueger,T., "Like a SecondSkin", IntegratingArchitecture,AD Profile 131,
(AcademyEditions,London,1996).
51.Kumar,K., "Inventingthefuturein spiteof thefuturology",Man-madeFutures,
Readingsin Society.TechnologyandDesign,(HutchinsonEducational,London,
1974)
52.Kurokawa,K., ThePhilosophyofSymbiosis,(AcademyEditions,London,1994).
119
53.Lambert,S., Form Follows Function?Design in the20thcentury,(Victoria &
AlbertMuseumPress,England,1993).
54.Le Corbusier,Towardsa New Architecture,(The ArchitecturalPress.London,
1946).
55.Lecrerc,D., "Bilbao, Guggenheim",L 'architectured'aujourd'hui 313, (Oct
1997).
56.Los,S., Carlo Scarpa,(BenediktTaschen,Koln, 1994).
57.Macdonald,lA., StructureandArchitecture,(ButterworthArchitecture,Oxford
1994).
58.Mark,R, ArchitecturalTechnology-uptoScientificRevolution,(The MIl' Press,
Cambridge,Massachusetts,1993).
59.Marulyah,Y., AksUt, L., "Antalya Cam Piramit Sabancl Kongre ve Fuar
Merkezi",Tasarun79, (Mart 1998).
60.McCarter, R, Building; Machines, (Pamphlet Architecture, Princeton
ArchitecturalPress,New York, 1987).
61.MegilI, A., Prophets of Extremity-Nietzsche,Heidegger,Foucault, Den'ida,
(Universityof CaliforniaPress,California,1985).
62.Mezgenoglu,N., "Bir high-tech oncUsU, Maison Dalsace", Arredamento
Dekorasyon,(1992/5).
63.C.,Mitcham,Mackey,R, PhilosophyandTechnology,(TheFreePress,London,
1983).
64.Nalbantoglu,0., Patikalar-MartinHeideggerve Modern eag, (imgeKitabevi,
Ankara,Nisan 1997).
65.Nalbantoglu,0., "Teknoloji SorununaBazl Felsefi Yakla~lmlarDzerine",
Mimarlzk276,(Agustos1997).
,.
66.Nayman,0., "Tatilya",Tasanm64,(1996).
67.Nesbitt,K., TheorizingA New Agenda for Architecture/ An Anthology of
Architectural Theory 1965-1995,(PrincetonArchitecturalPress, New York,
1996).
68.Neuhart,J., Neuhart,M., Eames,R, EamesDesign, (Harry N. Abrams Inc.,
Publishers,New York, 1989).
69.0hba,R; IntelligentSensorTechnology,(John WileyandSons,England,1992).
120
70.0kutan,M., "Hava LimanlanndaYap! Teknolojisi Uyarlamalan: Kansai ve
Stansted",ArredamentoMimarlzk103, (1998/05).
71.Papadakis,A., JapaneseArchitecture,(AD Profile,London,1992).
72.Papadakis,A., ArchitecturalDesignfor Todav,(PierreTerrail,Paris,1991).
73.Pawley,M., Theoryand Design in theSecondMachineAge, (Basil Blackwell,
Oxford,1990).
74.Pawley,M., "High-techarchitecture:Historyvs. the Parasites",(AA Files 21,
Spring1991).
75.Perez-Gomez,A., Architectureand the Crisis of Modern Science,(The MIT
Press,Cambridge,Massachusetts,1992).
76.Porphyrios,D., ClassicalArchitecture,(AcademyEditions,London, 1991).
77.Postman,N., Technopolv:The Surrenderof Culture to Technology,(Vintage
Books,New York, 1993).
78.Powell,K., ModernismDivided-TheAvant-gardeRussian Architecture in the
Twenties,(AD Profile,London,1991).
79.Quantrill,M., Webb,B., Constancyand Changein Architecture,(TexasA&M
UniversityPress,USA, 1991).
80.Ritchie,1.,(Well)ConnectedArchitecture,(AcademyEditions,London,1990).
81.Rosenberg,N., Perspectiveson Technology,(Cambridge University Press,
Cambridge,1976).
82.Schumacher,E.F., Kucuk Guzeldir-Smallis Beautiful, (E Yaym1arl,istanbul,
1979).
83.Semper,G., TheFour Elementsof Architectureand Other Writings,(Cambridge
UniversityPress,Cambridge,1989).
84.Steele,J., ArchitectureToday,(ThePhaidonPress,London,1997).
85.Schwarzer,M., "Ontology and representationin Karl Botticher's Theory of
Tectonics",Journal of theSocietyofArchitecturalHistorians,(1993).
86.Slessor,c., "AtlanticStar",ArchitecturalReview1210,(Dee 1997).
87.TabanllOglu,H., "DoganMedyaCenter",Yapll49, (April 1994).
88.Tafuri, M., The Sphere and the Labvrinth, (The MIT Press, Cambridge,
Massachusetts,1995).
89.Teich,A.H., TechnologyandtheFuture,(StMartin'sPress,New York, 1993).
121
90.Tekeli,D., Sisa,S.,Projeler, Yapzlar,(YEM Yaymlan,istanbul,Nisan1994).
91.Tekeli,D., Sisa,S., "izmit'te bir lastik fabrikaslprojesi,Lassa",Mimarlzk154,
(197811).
92.Tezcan, S., "Turk prefabrikasyonsekt6riinunteknolojik a91dan1991'deki
durumu",YapzDergisi125,(Nisan1992).
93.Thomsen,C.W., "Mediarchitecture:Part9",A+U 311, (August1996:08).
94.Walker,A., "It's notwhatyouuse,it's howyouuseit", DBR 39,(Fall 1997).
95.Wigginton,M., GlassinArchitecture,(Phaidon,1996,London).
96.Wilson,F., Keenberg,R., Loerke, W., Architecture-FundamentalIssues,(Van
NostrandReinhold,New York, 1990).
122
